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1. organización

Comité Organizador

Mª del Carmen Cerón García 
Ignacio Fernández de las Nieves

Comité Científico Evaluador

Agradecemos a los miembros del Comité Científico Evaluador por su apoyo desinteresado e incondi-
cional en la evaluación de los trabajos presentados.

Francisco García Camacho
Antonia Garrido Frenich
Juan Francisco Mota Poveda
José Antonio rodríguez Lallena
Antonio Manuel romerosa Nievas
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2. Cartas de bienvenida

Carta del Decano de la Facultad de Ciencias Experimentales

En nombre de la Facultad de Ciencias Experimentales, quiero expresar la profunda convicción de que la
apuesta decidida por la Investigación es uno de los pilares irrenunciables de la actividad universitaria. Hoy,
cuando no cesan voces que ponen en cuestión la función social de la Universidad, en general, y de la Inves-
tigación Básica, en particular, nuestro centro quiere animaros en esta estimulante tarea que habéis elegido
como profesión: la creación y transmisión de Saber desde el ámbito de la Universidad Pública.

Este primer mini-simposio nace como el resultado de la maduración de unas experiencias ya vividas en los
años anteriores y que han puesto de manifiesto que el quehacer del día a día de nuestros investigadores es
lo suficientemente rico como para ser presentado en un tipo de formato atractivo, a la vez que compromete-
dor de cara a futuras ediciones.

Por ello, celebrar la festividad de nuestro patrón san Alberto Magno, con una actividad de este tipo, no sólo
es ganar en prestancia para nuestras actividades conmemorativas; este mini-simposio es un homenaje a
todos los investigadores que lo hacéis realidad. En particular, quiero destacar a los compañeros María del
Carmen Cerón, Vicedecana de Investigación e Innovación tecnológica de la Facultad de Ciencias Experi-
mentales, y a Ignacio Fernández de las Nieves, Director de los Servicios Centrales de Investigación de la
UAL, por haber hecho realidad este acontecimiento del que este Libro es testimonio.
Enhorabuena a todos y feliz celebración tengamos de nuestro patrón.

Enrique de Amo Artero

Decano
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Carta del Comité Organizador

En nombre del comité organizador, nos complace darles la bienvenida al I Mini-Simposio de Investigación en
Ciencias Experimentales, organizado con motivo de la festividad de San Alberto Magno. Nos gustaría ade-
más agradecerles su presencia en esta primera edición, que esperemos sea la primera de una serie extensa
que con el tiempo se consolide en nuestra institución.

Mediante este I Mini-Simposio se desea fomentar la difusión de la investigación realizada por las nuevas
generaciones de investigadores y establecer la cooperación entre científicos de todas las áreas de la cien-
cia. Su celebración tiene lugar en un año de especial relevancia al conmemorar el centenario del Premio
Nobel otorgado a Marie Curie por sus aportes a la Química y de la fundación de la Asociación Internacional
de Sociedades Químicas. Es por ello que se trata de un año excepcional con el que comenzar este certa-
men, presentar nuestros resultados científicos más recientes, y compartir perspectivas y debates de nuestro
interés.

Estamos plenamente convencidos de que será un encuentro académico, científico y social muy enriquece-
dor para todos los asistentes. Les esperamos a todos el día de San Alberto Magno – patrón de Ciencias – y
poder decir una de sus frases célebres: “Yo mismo lo he experimentado”.

reciban un cordial saludo,

María del Carmen Cerón
Ignacio Fernández

Comité organizador
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3. Patrocinio del Mini-Simposio

Agradecemos a la Universidad de Almería, a la Facultad de Ciencias Experimentales, a los Servicios Cen-
trales de Investigación (SCI), al CAMPUS DE ExCELENCIA AGroALIMENtArIo (CeiA3) y a las empresas
DICSA, Scharlab, Albus y Fischer-Scientific el apoyo prestado para la organización de este encuentro.

4. Información importante del Mini-Simposio

En la lucha por una investigación de calidad en España, desde la Facultad de Ciencias Experimentales cre-
emos imprescindible que la comunidad universitaria conozca qué es lo que nuestra labor profesional aporta
a la misma. La creación de una auténtica Carrera Investigadora, exige un clima en el que la creación cientí-
fica sea asumida como un valor en sí mismo, y para ello, los jóvenes investigadores debemos saber hacer
llegar a la sociedad la importancia de nuestro trabajo.

Es por esto, que la Facultad de Ciencias Experimentales de la UAL convoca el I Mini-Simposio de Investiga-
ción en Ciencias Experimentales.

Tema

El I Mini-Simposio pretende ser un foro de encuentro e intercambio de ideas entre los investigadores de la
Facultad de Ciencias Experimentales. Se pretende generar un entorno para además de presentar resultados
científicos, ideas y proyectos, se compartan perspectivas y así debatir temas de nuestro interés.
Para ello los investigadores podrán enviar resúmenes de trabajos de investigación que hayan inscrito en con-
gresos nacionales e internacionales durante el curso académico 2010/2011, o bien enviar resúmenes de
trabajos aún por diseminar nacional o internacionalmente. todos aquellos resúmenes admitidos por el Comi-
té Científico serán presentados en forma de póster.

Participantes

Podrán participar en este I Mini-Simposio becarios predoctorales y postdoctorales de investigación de la
Facultad de Ciencias Experimentales (FCCEE) de la UAL. Aquellos estudiantes de grado o licenciatura rea-
lizando proyectos fin de grado o de carrera, así como aquellos becarios de colaboración que lo deseen, podrán
también participar en la reunión, indicándolo adecuadamente en el envío de su resumen. Asistentes a este
Mini-Simposio podrán ser todos aquellos miembros de la comunidad universitaria interesados en conocer las
investigaciones más recientes llevadas a cabo en el campus de la UAL en las disciplinas de Ciencias Expe-
rimentales.
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Inscripción

La inscripción al Mini-Simposio es gratuita y se hará rellenando el breve formulario disponible en
http://www.ual.es/isimpos.

Plazos y presentación de los trabajos

La organización aceptará resúmenes tanto en español como en inglés. Los resúmenes deberán enviarse en
formato MS-Word compatible con PC empleando la plantilla proporcionada en la Web y al final de este docu-
mento, de acuerdo con las instrucciones que figuran en ella. Los resúmenes están limitados a una única
página. Al menos uno de los autores deberá estar inscrito como participante en el Mini-Simposio.

El resumen debe enviarse como fichero adjunto por correo electrónico a la a la dirección isimpos@ual.es,
indicando en el asunto I MINI-SIMPoSIo DE INVEStIGACIóN EN CIENCIAS ExPErIMENtALES, antes
del 11 de octubre de 2011. Esta dirección de correo electrónico está protegida contra los robots de spam, y
se necesitará tener Javascript activado para poder verla.

El correo electrónico deberá especificar los siguientes datos:

w Nombre del autor que presenta la comunicación
w título y
w Situación laboral (doctorado, posdoctorado, becario de colaboración, etc.)

El fichero adjunto debe ir identificado del siguiente modo: “Mini-Simposio-Apellido remitente"
El plazo de inscripción termina el 30 de octubre de 2011.

Los posters podrán ser entregados en la Facultad de Ciencias Experimentales desde el momento de forma-
lizar la inscripción hasta el 4 de Noviembre de 2011.

Para ver el programa científico en detalle y más información visite la página web http://www.ual.es/isimpos.
A continuación se resumen las fechas límite:

Fin de Inscripción 30 de octubre de 2010
Fin de envío 18 de octubre de 2011
Fin de entrega de posters 4 de Noviembre de 2011

Requisitos de los trabajos

Los resúmenes deberán enviarse en formato MS-Word compatible con PC empleando la plantilla proporcio-
nada en la Web y al final de este documento, de acuerdo con las instrucciones que figuran en ella. Con los
resúmenes de los trabajos se editara un libro de abstracts en el que aparecerán todos los resúmenes de los
participantes. todos los resúmenes serán presentados en forma de póster. La dimensión del mismo no será
superior a 0.90 m de ancho y 1.20 m de alto. Los trabajos podrán venir firmados por varios autores, de los
cuales uno de ellos será el contacto con la organización, que además será el encargado de defender su tra-
bajo de investigación y de estar presente en la sesión programada al efecto.

Los posters serán impresos por los propios participantes y entregados en la Facultad de Ciencias Experi-
mentales con fecha anterior al 4 de Noviembre de 2011. La organización se encargará de su exposición al
público durante la semana de San Alberto en el Hall del Aulario IV desde el 8 de noviembre hasta el 15 de
noviembre ambos inclusive.

9

2011 I MINI-SIMPoSIo DE INVEStIGACIóN EN CIENCIAS ExPErIMENtALES



Programa Científico

La reunión tendrá lugar el día de San Alberto Magno el 15 de Noviembre de 2011 (jornada de mañana). Para
más información acerca del programa por favor consulte la página web: http://www.ual.es/isimpos.

El Comité Científico ser el encargado de valorar todos los trabajos presentados y seleccionar los 5 mejores
para su posterior exposición oral. La exposición consistirá en un breve resumen de la investigación (temáti-
ca, relevancia, equipo investigador, resultados más relevantes, etc.) no superior a 5 minutos (se pondrá a
disposición de los seleccionados material informático y sala de grados para la presentación). El programa
científico del Mini-simposio incluirá por tanto:

w Sesión de posters
w Sesión de exposiciones orales
w Sesión de premios

Premio

De todos aquellos pósteres enviados se seleccionarán los 5 mejores, atendiendo a los criterios de evalua-
ción expuestos en las bases. La organización se encargará de recoger todos los pósters y de su exposición
al público durante la semana de San Alberto en la Facultad de Ciencias Experimentales. Asimismo, se reser-
va el derecho a posteriores muestras, siempre con el propósito de promover la ciencia y divulgar el trabajo
de los jóvenes investigadores.

Los premios se otorgarán por titulación (Ciencias Ambientales, Ingeniero Químico, Ingeniero de Materiales,
Matemáticas y Químicas) por lo que habrá un premio de 300 euros para el póster ganador del mini-simposio
en cada una de las titulaciones. La resolución de los mismos se dará a conocer el día de San Alberto en el
acto de clausura, el 15 de noviembre de 2011. Los premiados deberán asistir obligatoriamente al acto de
entrega de premios, pues se les pedirá resuman su trabajo en un tiempo aproximado de 5 minutos. La reso-
lución de los premios se dará a conocer el mismo día.

Criterios de valoración y Jurado

Los trabajos serán valorados en función de tres criterios, carácter divulgativo, contenido y calidad científica
así como presentación del mismo. El jurado estará compuesto por expertos investigadores de la Facultad de
Ciencias Experimentales. La persona que defiende el poster deberá estar presente durante toda la sesión de
presentación de posters, para poder optar así a los premios otorgados por la organización.

Aceptación de las bases

El hecho de concurrir a este concurso presupone la aceptación total de las presentes bases y la conformidad
con las decisiones del jurado. La Facultad de Ciencias Experimentales podrá solicitar a los premiados la expo-
sición de sus trabajos en futuras exposiciones, ferias o sesiones de divulgación de la Ciencia.
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5. Programa

9:30h Entrega de documentación
Lugar: Hall de Aulario IV

10:00h Sesión de posters distribuida por secciones:
w Ingeniero de Materiales
w Ingeniero Químico 
w CC Ambientales
w Matemáticas
w CC Química

Lugar: Hall de Aulario IV

12:00h Conferencia impartida por el Prof. Sixto Malato rodríguez:
"Descontaminación de Agua mediante Energía Solar. Desarrollo, Aplicaciones y 
Expectativas”
Lugar: Sala de Grados, Aulario IV

13:00h Sesión de Exposiciones orales
Lugar: Sala de Grados, Aulario IV

13:30h Entrega de premios y clausura
Lugar: Sala de Grados, Aulario IV

14:00h Copa de vino (cortesía de DICSA)
Lugar: Hall de Aulario IV
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6. Lista de títulos de pósteres

Ingeniero de Materiales                                                                             

P01. El agua subterránea en la ingeniería de túneles E.M. López-Bautista et al.

P02. How to fabricate a natural dye solar cell? A successful
combination of materials A.I. Maldonado Valdivia et al.

P03. New hybrid nanoparticles with optical and magnetic
responses for surface enhanced raman spectoscopy (SErS) B. Sierra-Martín et al.

Ingeniero Químico                                                                                      

P04. Influence of turbulence on the adaptation of the 
baculovirus–producer Spodoptera Exigua Se301 cell line to
suspension culture A. Beas-Catena et al.

P05. Continuous light profiles in tubular photobioreactor design C. Brindley et al.

P06. optimisation of culture conditions and medium for microalgae
used in aquaculture J. Camacho rodríguez et al.

P07. Estudio de la degradación de paracetamol mediante 
foto-fenton a pH natural I. Carra ruiz et al.

P08. Aprovechamiento de gas de combustión para la producción
de microalgas r.M. Escudero Santiago et al. 

P09. Bioactives from dinoflagellates microalgae J.J. Gallardo rodríguez et al. 

P10. Carbon dioxide removal from combustion gases by gas-liquid
absorption C.V. González-López et al.

P11. Purification of structured triacylglycerols by vacuum short
path distillation E. Hita et al.

P12. Using the microalga Scenedesmus almeriensis in feeds for
aquaculture: effect on growth and fatty acid composition of
tissues in sea bream (Sparus aurata) J.A. Jiménez et al.

P13. Enzymatic production of human milk fat substitutes  M.J. Jiménez et al.

P14. Isolation, morphological characterization and selection of
heterotrophic microalgae for lipid production with industrial
interest N. Jiménez et al.

P15. optimización del medio de cultivo de dinoflagelados mediante
algoritmos genéticos L. López rosales et al.
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P16. Production of oil as feedstock for biodiesel production from 
heterotrophic fed-batch fermentation of Chlorella

protothecoides using glycerol as carbon source M.D. Macías-Sánchez et al.

P17. B-cell hybridoma coculture within EL-4 thymoma cells enhances
hybridoma cell growth and monoclonal antibody production A. Martín-López et al.

P18. Effects of CD40 activation in B-cell hybridomas engineered
to overexpress CD40: clonal variation for proliferation and
monoclonal antibody production A. Martín-López et al.

P19. Concentration of docosahexaenoic acid (DHA) and 
eicosapentaenoic acid (EPA) by selective alcoholysis 
catalized by lipases L. Martín et al.

P20. Captación de Co2 mediante cultivo de microalgas a gran
escala en reactores raceway J.L. Mendoza et al.

P21. Efecto de la temperatura en la desinfección de aguas
residuales por foto-fenton E. ortega et al.

P22. Development of a process for the production of l-aminoacids 
concentrates from microalgae by enzymatic hydrolysis J.M. romero García et al.

Licenciado en Ciencias Ambientales                                                          

P23. regional controls of Ecosystem Functional types richness
in temperate South America D. Alcaraz-Segura et al.

P24. the role of vegetation and lithology in the spatial and
inter-annual response of EVI to climate in drylands of
southeastern Spain D. Alcaraz-Segura et al.

P25. the role of biological soil crusts on runoff, erosion and
fertility in drylands S. Chamizo et al.

P26. Biodiversidad en sistemas acuáticos artificiales: el caso de
las balsas I. Gallego et al.

P27. Effectiveness of amendments in remediation of a metal-arsenic
polluted soil using Lactuca sativa l. Bioassays V. González et al.

P28. Why gypsum outcrops maintain high vegetation greenness
during the summer in semiarid Mediterranean climates? P. Lourenço et al.

P29. Sideróforos en tés de compost F. Marín et al.

P30. Crecimiento de cristales de CaCo3, como resultado de la
actividad microbiológica en suelos L. Morales et al.
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P31. respuesta hidrológica y erosiva a largo plazo de una cuenca
de cárcavas. Predicciones ante el cambio climático E. rodriguez Caballero et al. 

P32. Cambios espacio-temporales en el estado ecológico de los
ríos Aguas y Almanzora: contraste de índices bióticos
basados en macroinvertebrados J. rodríguez et al.

P33. An hydro-speleological approach to the study of mining
impact on the Gypsum Karst of Sorbas (SE Spain) L. Sanna et al.

Licenciado en Matemáticas                                                                        

P34. Linear maps strongly preserving moore-penrose invertibility M. Burgos et al.

P35. Aceleración del método del gradiente biconjugado para
matrices dispersas en gpus G. ortega et al.

P36. Corneal topography reconstruction by generalized radial
basis functions D. ramos López et al.

Licenciado en Químicas                                                                             

P37. Synthesis of dually functiolized gold nanoparticles for the
construction of site-specific delivery systems A. Aykaç et al.

P38. Application of UHPLC-orBItrAP-MS for the development
of a fast screening analysis of veterinary drug residues in milk
and powdered milk-based formulae M.M. Aguilera-Luiz et al.

P39. Simultaneous determination of phytohormones in vegetables
by ultra high performance liquid chromatography coupled to
tandem mass spectrometry with polarity switching M.I. Alarcón Flores et al.

P40. Estudios estructurales para la determinación de los
mecanismos de formación de fibras amiloides J. Bacarizo et al.

P41. Quantification strategies in gas chromatography-tandem mass
spectrometry for the determination of phenolic compounds in
wastewater effluents N. Barco Bonilla et al.

P42. Determination of chlorothalonil in difficult-to-analyse vegetable
matrices using various multiresidue methods N. Belmonte Valles et al. 

P43. Desimetrización de p,p-difenilaminofosfacenos mediante
procesos de orto-litiación-adición-electrofílica M. Casimiro et al. 

P44. 7Li,15N{1H} HMQC NMr: Connecting nuclei at natural
abundance! M. Casimiro et al. 
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P45. Preparación y uso de sistemas de liberación controlada de
nitratos para prevenir la contaminación medioambiental M.N. Debbagh Boutarbouch et al.

P46. Databases and comprehensive analysis of pesticides and
veterinary drugs using liquid chromatography-orbitrap high
resolution mass spectrometry M.L Gómez-Pérez et al.

P47. Use of an accurate-mass database for the systematic
identification of transformation products of organic
contaminants in wastewater effluents M.M. Gómez-ramos et al.

P48. Addition of ketene silyl acetals to epoxides catalyzed by
copper complexes C. Hernández-Cervantes et al.

P49. Dihydrobenzo[b ]furan synthesis catalyzed by
iridium-porphyrin complexes C. López-Sánchez et al.

P50. Benefits and pitfalls of the application of screening methods
for the analysis of pesticide residues in fruits and vegetables A. Lozano et al.

P51. Pamam-based electroactive glycodendrimers for sensing
lectins M.C. Martos-Maldonado et al.

P52. Producción de β-aminoácidos a través de un sistema
bioenzimático A.I. Martínez-Gómez et al.

P53. Carbamoylases: biotechnological application in kinetic
resolution of n-substituted amino acids S. Martínez-rodríguez et al.

P54. Nutrient composition of by-product from fish processing plants r. ramos-Bueno et al.

P55. Purification of DHA-ethyl ester from by-products obtained from
Dicentrarchus labrax and Sparus aurata r. ramos Bueno et al.

P56. Gonad composition of farmed and wild sea urchins
Paracentrotus lividus M.A. rincón-Cervera et al.

P57. Purification processes of 2-monoacylglycerols obtained from
hydrolysis of Echium plantagineum seed oil M.A. rincón Cervera et al.

P58. Cascada quimioenzimática para la producción de
l-aminoácidos ópticamente puros M.J. rodríguez Alonso et al.

P59. {[{(PtA)2Cpru-µ-CN-ruCp(PtA)2)}-µ-CoCl3]}n: A new
member for the family of water soluble hetero-metallic
polymeric complexes F. Scalambra et al.

P60. Biochemical and mutational studies of the bacillus cereus

CECt 5050t formamidase support the existence of 
A C-E-E-K tetrad in several members of the nitrilase
superfamily P. Soriano-Maldonado et al.
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P61. Purification of AA-triacylglycerols from Arasco by gravimetric
column chromatography E. Venegas-Venegas  et al.

P62. Fatty acid profile of muscle lipid of cultured of dusky grouper,
Epinephelus marginatus (lowe, 1834), (pisces: serranidae) E. Venegas-Venegas  et al.
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P01. EL AGUA SUBTERRÁNEA EN LA INGENIERÍA DE TÚNELES

E. M. López-Bautista, A. Pulido-Bosch

Department of Hydrologic and Analitical Chemistry, Faculty of Experimental Sciences,
Universidad de Almería,

E04120 Almería (Spain); emlopbau@hotmail.com

este trabajo fin de máster analiza una serie de aspectos relacionados con la construcción de túneles en pre-
sencia de agua subterránea, a través de la experiencia adquirida, con ejemplos concretos y cercanos. los
túneles analizados se ubican, mayoritariamente, en sistemas kársticos, dado su carácter hidrogeológico sin-
gular y su extensión en las zonas semiáridas de nuestro país. a partir de este análisis se concluye en la
necesidad de predecir, con carácter previo al inicio de la excavación, la situación del nivel freático esperable,
los posibles caudales de infiltración, los impactos probables en acuíferos, manantiales y corrientes de agua
superficial, los problemas de la irrupción del agua en la excavación, y las presiones de infiltración (en caso
de diseñarse un revestimiento permeable) o hidrostáticas (en caso de diseñarse estanco) que deberá sopor-
tar el túnel.  para ello se establece la necesidad del conocimiento y modelización hidrogeológica de la zona,
que permita aunar esfuerzos y agudizar el ingenio para tomar decisiones constructivas adecuadas, en el
momento oportuno, evitando daños medioambientales, mediante la adopción de las medidas correctoras
necesarias, que permita concluir la obra con el mínimo impacto medioambiental y socioeconómico posible.

Agradecimientos. Al Catedrático D. Antonio Pulido Bosch por las enseñanzas recibidas durante el curso aca-
démico del Máster AQUARID 2010-2011, impartido por la Universidad de Almería, así como por la atención
prestada durante la tutela del presente trabajo fin de máster y por sus comentarios y críticas efectuadas al
manuscrito inicial. Al conjunto del profesorado del Máster AQUARID del curso 2010-2011, por las enseñan-
zas recibidas, con mención especial, a los coordinadores del mismo Prof. Dr. Francisco Sánchez Martos y
Prof. Dr. Juan Gisbert Gallego por su dedicación. A mi jefe D. Elías Jiménez Burgos,  de la empresa encar-
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dye-sensitized solar cells (dScs) have been extensively studied because of their high energy conversion effi-
ciency, simple fabrication process and low production cost1. dScs are sandwich-type electrochemical cells,
essentially composed by three elements: i) the working photoelectrode: a dye-sensitized mesoporous tio2

film deposited on a transparent fluorine-doped tin oxide (Fto) conducting glass; ii) an electrolyte solution con-
taining iodide/triiodide ions as redox couple and iii) a platinized fluorine-doped tin oxide conducting glass (as
counter electrode). the mesoporous tio2 film provides a large surface area for the adsorption of the dye mole-
cules, and also allows the electrical connection with the redox electrolyte. Morphology of these mesoporous
films, strongly affects conversion efficiency in dScs, so their fabrication method is crucial to obtain highly effi-
cient cells2,3. the most efficient dyes are based on bipyridyl complexes of transition metals, particularly ruthenium.
However, natural dyes4 extracted from fruits, vegetables or flowers can be an alternative low cost option. 

In this work, the fabrication of a tio2 electrode is presented, using a natural dye extracted from bougainvillea
bracts as sensitizer and triton x-100 as thickener. Scanning electron Microscopy (SeM) (Figure 1) and image-
processing software were employed in order to investigate the morphology of the tio2 film. Film features were
correlated with the photovoltaic performance of dScs fabricated with this methodology. the electrical beha-
vior of the performed solar cells were studied (Figure 2), obtaining efficiencies similar to previously reported
data by others researchers5.

Acknowledgements. this research was supported by the applied physics department of the University of
almería (Spain). 
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Figure 1: SeM images (10000x) of the

cross-section of the sample.

Figure 2: photocurrent-voltage curves of three dScs,

employing a natural dye as sensitizer.
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the optical and spectroscopic properties of noble metal nanoparticles stem from localized surface plasmons.
this phenomenon occurs when electromagnetic field interacts with the electrons conduction band inducing a
coherent oscillation of them. two important consequences derivates of this delocalization; i) a strong absorp-
tion band appears in some region of the electromagnetic spectrum, and ii) an enhancement of the
electromagnetic field near the nanoparticles surface. this is used in Surface enhanced raman Spectroscopy
(SerS) to increase the raman signal over 6 orders of magnitude in systems without hot spots and 10 orders
of magnitude where hot spots are generated within the nanostructure. Herein, we present the application of
a recently developed core@shell colloidal material comprising gold nanoparticles coated with a thermally res-
ponsive poly-(n-isopropylacrylamide) (pnIpaM) microgel, which are denote au@pnIpaM.1 While the gold
cores provide the necessary enhancing properties, the pnIpaM shells can swell or collapse as a function of
temperature, this change is expected to serve as a means of trap molecules and get them sufficiently close
to the metal core for providing the SerS signal. this demonstration includes the firs report of the SerS spec-
trum of 1-naphthol, which had remained elusive to SerS ultra-sensitive analysis until now.1 It is important to
note that the protective pnIpaM shell prevents electromagnetic coupling between metal particles, thereby res-
tricting the detection limits. We have overcome this limitation with the fabrication of a SerS substrate comprising
magnetic and silver particles encapsulated within a pnIpaM. this colloidal substrate has the ability to adsorb
analytes from solution while it is expanded (low temperature) and reversibly generate hot spots upon collap-
se (high temperature or drying). additionally, the magnetic functionality permits concentration of the composite
particles into small spatial regions, which can be exploited to decrease the amount of material per analysis
while improving its SerS detection limit. proof of concept for the sequestration of uncommon molecular
systems is demonstrated through the firs SerS analysis of pentachlorophenol (pcp), a chlorinated ubiqui-
tous environmental pollutant. 

Acknowledgments. Junta de andalucía (project FQM-02353), Spanish Ministerio de ciencia e Innovación Mat
2008-05755 and Mat 2009-14234-c03-02 
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Figure 1. a) variation of the intensity of the band at 1368 cm-1 of 1nat as a function of gold core size for two temperature cycles; 4-60-4ºc (left), 60-

4-60ºc (right). B) variation of the SerS intensity of 1-naphtol for two temperature cycles; 4-60-4ºc (left), 60-4-60ºc (right). c) and d) teM images

of the au@pnIpaM and Fe3o4@ag@pnIpaM systems respectively. e) optical image of the Fe3o4@ag@pnIpaM before and after exposure to a

permanent magnet. F) SerS ultradetection of pcp in dispersion of Fe3o4@ag@pnIpaM after concentration using a permanent magnet.
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one of the main pests affecting global crops is insects from the order lepidoptera. In the greenhouses of alme-
ria one of the most important pest is Spodoptera exigua, which feeds mainly on peppers and watermelons,
causing important damage to crops and economic losses. the way to deal with plagues have been through
the use of chemical pesticides of broad–spectrum; however, as they are being banned due to safety reasons,
they must be replaced with other means of control safer to people and to the environment. one of the means
proposed is the use of baculoviruses, which are pathogenic only to lepidoptera and most frequently specific
only against one species. this is the case of the nucleopolyhedrovirus of Spodoptera exigua (SeMnpv), patho-
genic to larvae of Spodoptera exigua. nowadays, SeMnpv is commercially produced exclusively in vivo, by
the company Biocolor S.l. a promising alternative is the in vitro production of the baculovirus. However, a
cheap mass production process needs the use of suspended culture in classic bioreactors. 

Shaking at re number in the range 3,500–7,500, we have successfully adapted static cultures of the Spo-
doptera exigua Se301 cell line to suspension. this cell line has proven to be very sensitive to shear stress
and thus the use of protective reagents was necessary. the additives which offered the highest level of pro-
tection were polyvinyl alcohol (pva) and polyvinyl pyrrolidone (pvp). When adding pvp or pva to shaken
cultures maximal cell densities and apparent growth rate (μapp) showed no apparent differences when com-
pared to static cultures. a typical effect of agitation is clumping. Se301 cells clump severely when agitated,
therefore the use of anti-clumping agents was required, being the most efficient dextran sulfate (dS).

Se301 cells have been infected in static and suspended cultures, cultured in both serum-free and serum-con-
taining media with SeMnpv at low multiplicities of infection (MoIs), obtaining a two-fold increase on occluded
virus (oB) production in shaken cultures.

Acknowledgements. this research was supported by IaB.
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designing efficient photobioreactors (pBrs) is critical for the cost-effective production of microalgae. the
growth of photosynthetic cells inside pBrs is a complex system combining the effects of photosynthesis, fluid-
dynamics and irradiance distribution within the pBr. In dense cultures, the light intensity decreases exponentially
from the illuminated surface to the centre of the reactor because of the mutual shading effects of cells. clo-
sed pBrs need intense mixing conditions in order to favour the exposure of cells to light by introducing
fluctuations in light; knowing how photosynthesis rate responds to these fluctuations is essential for the eva-
luation of pBr performance. a recent work has studied continuous light distributions, showing that light regimes
that are equivalent in frequency, illuminated pBr fraction, incident irradiance and light availability can produ-
ce different photosynthetic responses, depending on the shape of the irradiance profile that the cells “see”.1

the present work combines fluid-dynamic and light regime principles to produce a tool for the design and
analysis of tubular pBrs.

the culture systems used were two outdoor horizontal tubular pBrs: one of 220 l working volume and 5 cm
of internal tube diameter, and the other one of 50 l and 2.5 cm.2 the photosynthetic response data conside-
red was reported by Brindley et al.3 the mechanistic model proposed by camacho et al.4 was also used to
evaluate photosynthetic responses to different light patterns, the general equation admitting continuous light
profiles as well as intermittent light profiles. two types of light profiles were evaluated: a square-wave irra-
diance profile (discontinuous) and a continuous function that simulates the actual irradiance profile that cells
experiment in dense cultures in tubular pBrs.1 Hypothetical conditions were considered for the evaluation of
the fractional productivity (p/pmax, where p is predicted for a given light regime, species and pBr, and pmax is
a model-parameter). the general equation of the model can be expressed in terms of I(t), the irradiance-time
profile of an average cell in a tubular pBr, and the fractional productivity was solved by Simpson integration.
the predictions present over 30% difference, even though both light patterns are equivalent in terms of cycle
duration, incident irradiance, and illuminated fraction, only differing in the shape of I(t). Henceforth, predictions
will be made using the actual profile.

Fluid-dynamics and light regime principles were combined to produce a design tool for the analysis of tubu-
lar pBr performance, following these steps: calculation of the irradiance profile in the pBr (irradiance distribution
model); calculation of ϕ; estimation of the frequency (fluid-dynamic principles); combination of the actual irra-
diance profile and the light regime variables to obtain I(t); prediction of the photosynthetic response. this
procedure was validated by checking the correlation between the predicted and the observed data. Finally,
the design tool was used to analyze the effect of the tube radius on areal productivity. the results show that
the size of the pBr has a limited influence on the maximum areal productivity.

Acknowledgements. this research work was funded by Ministerio de ciencia e Innovación, grant ctQ2008-
06741-co2.
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Nannochloropsis gaditana and Isochrysis galbana are microalgae with a high nutritional value and a content
of pigments and pUFas1 that make them interesting for aquaculture. In order to maximise their productivity
and nutritional value in large scale culture, a medium optimisation has been carried out by adapting a com-
mercial medium (algal) to the most favourable nutrient level. For this, we carried out experiments in 2l bubble
column photobioreactors operated indoors in continuous mode (0.3 d-1) and illuminated simulating the solar
cycle with a maximum irradiance 1000 µem-2s-1 at 25 ºc. the nutrient levels have been specifically adapted
to each microalga by modifying the nitrogen content from 2 mM to 16 mM (no-

3), maintaining the proportion
in other nutrients.

the optical parameters were measured: Ka
2 (light attenuation coefficient) and Iav (average irradiance), being

both inversely proportional to the biomass concentration, obtaining Ka values from 0.158 to 0.177 m2•g-1 in N.
gaditana and from 0.162 to 0.169 in I. galbana. Iav was in a range from 81 to 155 µe•s-1• m-2 in N. gaditana
and from 149 to 230 µe•s-1• m-2 in I. galbana. once the biomass was harvested, lipid conteng, proteins, ans-
hes and carbohydrates were measured.

the optimal growth conditions for N. gaditana were observed for [no-
3] = 11.3 mM while for I. galbana the opti-

mum was [no-
3] = 4 mM. the maximum biomass productivities were 0.7 gl-1d-1 for N. gaditana and 0.35 gl-1d-1

for I. galbana. the most favourable fatty acid profile for both strains was also found under these growth con-
ditions, obtaining around 11.3 % (d.w.) and 13.2 % (d.w.) of total fatty acids in N. gaditana and I. galbana
biomass respectively while the relative epa content in optimal conditions in N. gaditana was 37 % and the
relative dHa3 content in optimal conditions in I. galbana was 9.5 %.

a high biomass productivity and a balanced lipid content for application to aquaculture of the selected strains
has been achieved, but the protein level measured is still not sufficient. therefore new culture conditions should
be tested (as irradiance, temperature and dilution rate) to obtain an optimal biomass for aquaculture.

Acknowledgments. this work has been supported by the consejería de Innovación, ciencia y empresa of the
Junta de andalucía (p09-agr-5334), the european regional development Fund programme.
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los procesos de oxidación avanzada (ppoa) han demostrado ser efectivos en la degradación de contami-
nantes orgánicos, siendo especialmente interesantes los ppoa capaces de utilizar el Sol como fuente de
energía. de entre dichos procesos, destaca el proceso de fotocatálisis homogénea, foto-Fenton. Se trata de
un proceso en el que el Fe (II), que actúa como catalizador, reacciona con H2o2, generando radicales hidro-
xilo (Ho·) que oxidan los contaminantes hasta co2 y H2o, todo ello favorecido por la luz (ecuaciones 1 y 2).
Sin embargo, el pH óptimo de operación es 2.8, lo que supone mayores costes de operación, junto con el
impacto ambiental resultante. por ello, muchos autores están estudiando sistemas de foto-Fenton modifica-
do en el que se utilizan quelantes del hierro estables a pH más elevados1. 

Fe2+ + H2o2 → Fe3+ + Ho- + Ho· (1)
Fe3+ + H2o + hʋ→ Fe2+ + H+ + Ho· (2)

en este trabajo se estudia la oxidación de paracetamol mediante un proceso de foto-Fenton a pH natural en
planta piloto, ya que es un contaminante que no se ve afectado por tratamientos de aguas convencionales.
Se evalúa su degradación utilizando como fuente de hierro sulfato ferroso y se compara el resultado obteni-
do utilizando otros compuestos de hierro evaluados previamente a escala de laboratorio: d-gluconato de
hierro, lactato de hierro, mesilato de deferoxamina y Ferroactiv (fertilizante). Se ha estudiado también el modo
de adición del peróxido de hidrógeno (una adición inicial, dos adiciones, adición continua) en planta piloto,
ya que se ha visto que la forma de adición influye significativamente en la mineralización cuando se trabaja
a pH 2.82. 

Mediante experimentos en simulador solar para estudiar las distintas fuentes de hierro, se descartaron el fer-
tilizante y el mesilato de deferoxamina por la coloración y el alto carbono orgánico disuelto (cod) que aportan
y se procedió a realizar los experimentos en planta piloto exterior. en la figura 1 se muestran las mineraliza-
ciones obtenidas en planta piloto. Se puede ver que para los experimentos con sulfato ferroso el pH inicial y
la forma de adición de peróxido de hidrógeno no afectan al resultado final, mientras que el paso a condicio-
nes externas afecta a la mineralización cuando se utilizan el gluconato y lactato de hierro. en estos dos últimos
casos, la relación peróxido de hidrógeno y cod iniciales no resultó ser óptima para estos sistemas.

Agradecimientos. los autores desean agradecer la financiación de esta investigación al Ministerio de cien-
cia e Innovación (Fotoreg, ctQ2010-20740-c03-01/ppQ) y Feder.
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Figura 1. comparación entre las mineralizaciones obtenidas en los experimentos en planta piloto.
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el co2 atmosférico ha ido aumentando paulatinamente como consecuencia de la actividad industrial y de la
gran dependencia del petróleo de la sociedad actual. 

las microalgas, necesitan co2 para su crecimiento, por lo que se plantea la producción de microalgas como
una oportunidad para reducir el contenido de co2 atmosférico en entornos industriales. por otro lado las
microalgas son fuente de lípidos y proteínas, que pueden rentabilizar aún más el proceso.

para llevar a cabo esta investigación, se están utilizando reactores raceway con capacidad para 1200 y 4400
litros. el primer reactor, el de menor volumen,  donde se alcanzan mayores productividades, debido a que la
exposición celular a la luz es mayor, además los distintos cambios de nivel  que presenta el reactor a lo largo
de su recorrido aumentan la turbulencia del cultivo, favoreciendo así la desorción de oxígeno. el segundo
raceway es un raceway horizontal, de mayor volumen, el cultivo consta de un espesor de 10 cm en la mayor
parte de su recorrido, esto hace que las células estén en menor contacto con la luz solar. ambos reactores
cuentan con un foso de aproximadamente 1000 litros, en el que se inyecta aire o co2 dependiendo de la
demanda y de las condiciones del cultivo. la finalidad de este foso, entre otras es la mejora de la transfe-
rencia de materia entre la fase líquida y la fase gaseosa.

tras la caracterización de ambos reactores y la mejora de los burbujeadores de aire/co2 se llevo a cabo el
seguimiento del cultivo utilizando co2 puro durante varias semanas, para ensayar a distintas velocidades de
dilución. Una vez comprobado el correcto funcionamiento y alcanzado varios estados estacionarios, se ha
comenzado a usar co2 de combustión proveniente de una instalación que permite generar gases de com-
bustión a partir de la quema de gasoil utilizando una caldera semi-industrial. los gases de combustión se
enfrían y se comprimen almacenadlos a 2 bares en un depósito. estos gases de combustión están exentos
de Sox, bajo contenido de nox y presenta un 8% de co2. 

Una vez realizados varios ensayos con co2 de combustión alcanzando distintos estados estacionarios esta-
bles que puedan ser comparativos con los obtenidos con co2 puro, se procede a analizar los posibles efectos
tóxicos acumulativos que se han podido generar en los cultivos por la utilización de co2 de combustión.

las productividades anteriores corresponden a un ensayo en el que se diluye el 15% del reactor, se obser-
va que en las condiciones más favorables de temperatura y luminosidad, la productividad en el reactor pequeño
disminuye con co2 de combustión alrededor de un 43% y para el caso del reactor horizontal apenas se apre-
cian diferencias. estos datos no son concluyentes. 

actualmente se sigue trabajando en esta línea, y se están obteniendo datos más favorables. no es posible
facilitarlos en este momento ya que aun se siguen analizando y tratando los resultados obtenidos. 
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Tabla 1. resumen de pesos secos tras una semana de experimentación con co2 de combustión.

RWinclinado  RWhorizontal 

CO
2
 C(g/l) 

Productividad 

(g/día·m2)  

Productividad 

(kg/año·m2)  

 
C(g/l) 

Productividad 

(g/día·m2)  

Productividad 

(kg/año·m2)  

Puro 3.4 30.91 11.12  0.97 19.4 6.98 

Combustión 1.9 17.27 6.21  1.07 21.52 7.74 
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More than 21,000 structurally diverse natural products with a diverse array of bioactivities have been disco-
vered from the sea in the last four decades. However, this extraordinary wealth could not be exploited due to
several significant limitations that, in most of the cases, still remain. dinoflagellate microalgae are known to
be the most important source of marine biotoxins. Blooms of toxic dinoflagellates are associated with fish kills,
poisonings of marine wildlife, and seafood poisonings of humans. dinoflagellate-associated human poiso-
nings include paralytic shellfish poisoning, diarrheic shellfish poisoning, neurotoxic shellfish poisoning, and
ciguatera fish poisoning. 

Bioactives from dinoflagellates are of increasing interest because of their high commercial value, their influen-
ce on safety of seafood, and their use in biomedical, toxicological and chemical research programs. the
potential applications of dinoflagellate toxins described up to now are incredibly diverse. However, this poten-
tial has not been exploited for the time being and its real magnitude remains undiscovered. the lack of sufficient
quantities of toxins for research purposes hinders the biological characterization of the new molecules des-
cribed in the last years. Bioreactor culture of fragile and slow-growing dinoflagellates is pointed out as the
most suitable method to produce these metabolites. a protocol for strain characterization, culture optimiza-
tion and scale-up using P. reticulatum as dinoflagellate model is proposed. 

Acknowledgements. this research was supported by the consejería de Innovación, ciencia y empresa de
andalucía (p09-tep-5375, the european regional development Fund programme and the Ministerio de cien-
cia e Innovación de españa (ctQ2008-06754-c04-02/ppQ). 
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the great industrial development in the last century has contributed to the increase of co2 emissions, which
have raised 80% from 1970 to 2004. this gas is responsible for more than 70% of the enhanced greenhouse
effect1. therefore, industries are conducting research on technologies to reduce these emissions. nowadays,
chemical absorption with amine solvents is the most used technology. However, amines are toxic and corro-
sive and they require high amounts of energy to be regenerated2. there are also processes based on
sodium/potassium carbonate, which have a lower heat of regeneration than amines but its rate of reaction is
slower3. Biological technologies to remove co2 from flue gases are an alternative of increasing interest4. In
this sense, a new process for co2 capture from flue gases that can be coupled with microalgae-based pro-
cesses has been developed and patented5.
this work presents a comparison of co2 absorption using different aqueous solutions in a small scale bubble
column. It is possible to achieve co2 removal efficiencies higher than 70%. the use of carbonated solutions
allows capturing co2 with high efficiency and they can also be regenerated by a biological treatment so it is
advantageous. this system was scaled-up and compared with a packed tower, as this is one of the most used
equipments at industrial scale for this kind of process. We checked that the presence of contaminants in flue
gases such as no, no2 or So2 at low concentrations did not affect the co2 absorption, as the buffering effect
of the medium allows absorbing these gases without changing the pH of the liquid. We obtained similar co2

depuration efficiencies in packed tower and bubble column (table 1).

In packed tower we achieved 65% co2 depuration and a concentration of absorbed inorganic carbon in the
liquid phase of 0.02 g/l for a liquid/gas ratio of 2.5. on the other hand, in bubble column we achieved a simi-
lar co2 depuration of 60% but the concentration of absorbed inorganic carbon was of 0.87 g/l and the liquid/gas
ratio was of only 0.04. In bubble column the liquid residence time can be controlled by regulating the liquid flow
rate, so it is possible to enhance the concentration of absorbed inorganic carbon in the liquid. However, the
energy consumption in the gas impulsion is higher than the required in packed tower. nonetheless, the use of
a bubble column is advisable because the volume of liquid per volume of gas processed is 50 times lower than
in packed tower so the dimensions of both capture and biological treatment systems would be smaller.

Acknowledgements. endeSa S.a., cdtI, Ministerio de educación y ciencia (ctQ2004-07628-c02-01/ppQ),
Junta de andalucía and plan andaluz de Investigación (BIo 173).
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Table 1. comparison of co2 depuration in packed tower and bubble column.

1 Ipcc, in “Climate Change 2007: Mitigation, B. Metz, o.r. davidson, p.r. Bosch, r. dave and l.a. Meyer (eds.), cambridge University press (UK), 2007.

2 M. r. M. abu-Zahra, l. H. J. Schneiders, J. p. M. niederer, p. H. M. Feron and g. F. versteeg. Int. J. Greenh. Gas Con. 2007, 1, 37-46.

3 Y. liang, d. p. Harrison, r. p. gupta, d. a. green and W. J. McMichael. Energ. Fuels. 2004, 18, 569-575.

4 c. v. gonzález lópez, F. g. acién Fernández, J. M. Fernández Sevilla, J. F. Sánchez Fernández, M. c. cerón garcía and e. Molina grima. Bioresource

technol. 2009, 100, 5904-5910.
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the ultimate goal of this work is to purify, by high vacuum short path distillation, structured triacylglycerols
(Stags) and free fatty acids (FFas).

the interest in the production of the Stag for nutritional and therapeutic purposes is that the absorption of
fatty acids not only depends on the type of acid, but also the position it occupies in the tag molecule. In this
work we used tuna oil because it is rich in docosohexaenoico acid (dHa), which is particularly important for
nervous system development.

the separation of the reaction products is an important aspect, which is often afforded less importance. the
major products of an acidolysis reaction are FFas and tags. In previous work the separation of FFas and
tags has been tested by extraction of the former with water–ethanol mixtures. In this method the most impor-
tant variable to optimize is the water/ethanol ratio, which depends on the type of FFas and tags1. 

In this case, the separation of the product from acidolysis between caprylic acid and tuna oil catalyzed by lipa-
se dF from Rhizopus oryzae immobilized on accurel Mp1000 was carried out in a bench-scale short path
distiller (Spd). this distillation is a separation process that uses very high vacuum (up to 10-3 mbar), redu-
cing the evaporation temperature and the possible adverse thermal effects on the products.

First, distillation diagrams of caprylic acid, tuna oil and binary mixtures caprylic acid-tuna oil were experi-
mentally obtained. the most important variable is evaporation temperature, keeping constant the other variables
(feeding flow rate about 1 l/h, evaporator pressure, 0.001 mbar, condensation temperature, 50 ºc, feeding
temperature, 50 ºc and agitation rate, 300 rpm). 

the diagram obtained indicates that, in these conditions, the separation of tags from the other lipids could
be complete at evaporation temperatures between 180 and 240 ºc. thus, in the separation of a mixture tuna
oil-caprylic acid 1:1 w/w at 150 ºc were obtained 96.5% pure tags in the residue and 98.6% pure fatty acids
in the distillate 

all results obtained from the diagrams of distillation we have provided the basis to separate the product from
the acidolysis between caprylic acid and tuna oil, obtained after two steps of the fraction rich in the triacylgly-
ceride structured (Stag) at 170 °c for distiller, a tage with a purity of 87% and a global yield after two passes
of 80%. 
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a nutritional assay has been conducted during forty five days with sea bream juveniles using biomass of Sce-
nedesmus almeriensis. the experimental diets were formulated to have 0% (control). 25% (Sc25), 37%
(Sc37), 50% (Sc50) and 75% (Sc75) of fish meal protein replaced by algal biomass in order to analyze the
effect on growth and body fatty acid composition. Zootechnical parameters were not affected by S. almerien-
sis inclusion. growth of fish fed on Sc37 was higher than those of Sc25 and Sc75, but without significant
differences compared to control (table 1). Fish fed on algal meal-based diet showed higher 18:2n6 and 18:3n3
and lower 20:5n3 and 22:6n3 levels in their muscle than control fish (table 2). results indicate that S. alme-
riensis can replace up to 37% fish meal protein in diets for sea bream juveniles with no negative effects on
fish performance.

Acknowledgements. this work was supported by the excellence project of andalusian government (agr5334)
and by the european regional development Fund (Feder). the authors thank luis Hidalgo oller and anto-
nia Barros las Heras technical support provided.
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Table 1. Zootechnical parameters of fish fed the experimental diets.

Table 2. Fatty acid profile of fish fed the experimental diets.
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lipids contained in human milk (98% triacylglycerols, tags) represent the main source of energy for the bre-
astfed baby. palmitic and oleic acids (pa and oa) are the two most abundant fatty acids (Fas); pa represents
about 20-25% of the total milk Fas and is located primarily at the sn-2 position (>60%), whereas the sn-1,3
positions are mainly occupied by oa. docosahexaenoic acid (dHa) is also present in human milk fat (HMF,
0.1-1.8%) and mainly esterified at the central position of tags (>66%). according to numerous studies, the
distribution of pa at sn-2 position is of great importance for the absorption of fat and minerals in infants. In
addition, a sufficient provision of dHa is thought to be essential for optimal visual and neurological develop-
ment during early life. 

the aim of this work was to obtain human milk fat substitutes (HMFS) rich in pa at sn-2 position and oa at
sn-1,3 positions from palm stearin (pS) and rich in pa and dHa at sn-2 position and oa at sn-1,3 positions
from tuna oil (to). 

the developed process consists of two enzymatic reactions.  In the first one, acidolysis of pS or to and pa
catalyzed by novozym 435 from Candida antarctica was studied. For this reaction, influence of temperature,
hexane/reaction mixture ratio, reaction time and placement of lipase (dispersed or contained in a cartridge fil-
ter in a 1 l stirred tank reactor, Str) were tested. tags with 74% pa at sn-2 position were obtained using 1:1
pS/pa weight ratio, 10% (w/w) lipase/reaction mixture ratio and 10 ml hexane/g reaction mixture at  37 ºc for
48 h with the enzyme dispersed in the reaction medium. tags with 61-63% pa and about 10% dHa, mainly
located at sn-2 position, were obtained using the same conditions from to in both reactors types. then, neu-
tralization of free fatty acids (FFas) by KoH hydroethanolic solutions provided 100% pure tags, which were
used in the following step. this involved the displacement of pa located at sn-1,3 positions of tags by aci-
dolysis with oa catalyzed by the sn-1,3 specific lipase dF from Rhizopus oryzae immobilized on accurel
Mp1000. Influence of FFa/tag molar ratio, purity of oa FFas and intensity of treatment (Iot, lipase amount
× reaction time / tags amount) were studied in this case. Under the best conditions (6:1 oa 90%/tag molar
ratio, 10 ml hexane/g tag, 0.4 g lipase × h/g tag and 37 ºc), Stags with 67% oa at sn-1,3 positions and
66% pa at sn-2 position were obtained from tags with 74% pa equally distributed. In addition, Stags with
52% pa and 15% dHa at sn-2 position and also 67% oa at sn-1,3 were obtained in both reactors types from
tags derived from the initial acidolysis of to. Finally, Stags were purified again neutralizing the FFas (100%
purity, yields of over 80%). 

With all this, Stags with a similar composition and distribution of pa and oa to that of HMF were obtained.
In addition, Stags rich in dHa, mainly located at sn-2 position, were produced starting from to. 
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climate change is the greatest environmental threat of this century. one of the main causes of it is the fossil
fuels whose combustion brings about a permanent deployment of toxic to our environment. as a solution to
this, biofuels emerged. Microalgae are microorganisms that apart from generating potential biofuels, feed and
other high-value substances are useful in bioremediation applications and as biofertilizers fixing nitrogen.

this work had as main objective isolate heterotrophic microalgae of samples of marine natural park of alme-
ria and realize a characterization and identification of microalgae suitable for producing lipids with industrial
interest. For this, it was isolated marine and freshwater microalgae, for obtaining fatty acid profile of all spe-
cimens and to know their biotechnological potential. then culture conditions were optimized to improve biomass
production and fatty acid profile of selected specimens. the specimens have been selected on the basis of a
number of parameters such as a content of fatty acids obtained, content of biomass concentration in 7-10
days, convergence of rapeseed oil and olive and biotechnological interest of fatty acid profile and will be sub-
jected to agitation, aeration in some cases and different concentrations of inorganic nutrients and organic
carbon bases in order to increase the concentration of biomass and the percentage of fatty acids. the speci-
mens are designated by acronyms (a1, aF1, cg1 y Flg), to not being identified by sequencing, so the specie
is unknown and gender a priori. It has been studied the influence of five different culture media in heterotro-
phic growth as nutritional model, using as sources of carbon glucose and glycerol. to optimize the culture
conditions for improving the biomass productivity and fatty acids content of isolated specimens.

the biomass concentration was determined by dry weight method and the fatty acid profile was obtained by
gas chromatography using the method of direct methylation. the data were statistically analyzed using the
software Statgraphics-plus 5.1. data showed that with the specimen Flg a high biomass productivity of 0.76
g/l∙d is achieved with agitation (75 rpm), double concentration of inorganic nutrients and glycerol (30g/l) and
the total content of fatty acids achieved in dry weight (100 rpm) was 19% (high in pUFas, 32% epa and 27%
dHa). Specimen a1 gives the highest values of total content of fatty acids in dry weight (9%) when is grown
with glycerol (30g/l) and agitated (100 rpm), being 31% palmitic and 51% dHa. the growth of the specimen
cg1 is favored with a value of high agitation (200rpm), double concentration of inorganic nutrients and glu-
cose (30g/l). getting a biomass concentration of 6 g/l, a total fatty acid content in dry weight of  31%, a
convergence of rapeseed oil and olive high (81.4% and 71.2% respectively) and 50% of oleic acid. Finally,
aF1 specimen is very interesting because total fatty acid content in dry weight of 41% is achieved in static
condition, being the oleic acid the majority and convergences of rapeseed oil and olive oil very high (87.3%
and 82.5% respectively).

the present work has as objective to contribute in the microbial diversity of our country to perform an isola-
tion of heterotrophic microorganisms of a natural park, at the same time characterizing the microalgae obtained
and finally making a lipid profile to a subsequent application in the different areas already mentioned.

Acknowledgements. this research was supported by neuron Biopharma, Spain.
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los dinoflagelados son microalgas que producen toxinas y bioactivos de gran interés para programas de
seguridad alimentaria y de investigación biomédica, toxicológica y química. a diferencia de otras divisiones
de las microalgas, la mayoría de los dinoflagelados poseen velocidades de crecimiento bajas. Una de las difi-
cultades que presenta el cultivo de estos microorganismos es que los medios de cultivo que se emplean para
microalgas utilizadas comúnmente en procesos industriales no son apropiados. por tanto, para avanzar en
la mejora de los procesos encaminados a la obtención de biomasa y bioactivos de dinoflagelados para dis-
tintos propósitos es necesario realizar esfuerzos en la reformulación de los medios de cultivo típicos. el diseño
u optimización de medios mediante procedimientos experimentales clásicos es difícil, lento y costoso debi-
do al gran número de nutrientes requeridos y a las posibles interacciones entre los componentes. la optimización
mediante algoritmos genéticos (ag) es una técnica inteligente, aparentemente adecuada para sistemas bio-
lógicos poco definidos que requieren el manejo de un gran número de variables simultáneamente. el ag se
desarrolla por bloques de experimentación, siendo el propio algoritmo el que marca la dirección de los cam-
bios de un bloque a otro sin la participación del operador. 

en este trabajo, se ha empleado un algoritmo genético (ag) para la optimización de la composición de un
medio de cultivo adecuado para el dinoflagelado Protoceratium reticulatum. el procedimiento incluyó 26 com-
ponentes que fueron optimizados simultáneamente basándose en la productividad de biomasa. tras 16
generaciones se halló una composición óptima que mejoró la concentración celular y la producción de Ytxs
totales en un 60% y 40%, respectivamente, en relación a cultivos control con el medio típico l1. 

Agradecimientos. esta investigación fue financiada por el Ministerio de ciencia y tecnología (ctQ2008-06754-
c04-02/ppQ) y por la Secretaría general de Universidades, Investigación y tecnología de la Junta de andalucia
(tep-5375) y el programa de Fondos de desarrollo regional europeo (Feder).
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If during the coming decades there is a worldwide huge increase in the production of biodiesel fuels, then the
problem of efficiently treating wastes containing glycerol may possibly have similar dimensions, or higher, than
those of sugar-rich residues. Since this problem will need to be addressed, the glycerol should perhaps be
considered as a strategic fermentable sugar alcohol. an easy solution is the bioconversion of this one to new
biodiesel in the same facility where it is produced.

Fermenters have the lowest production costs per litre of algae oil, accounting for 23% of the same the costs
of the organic carbon substrate. In heterotrophic conditions (using organic carbon under dark conditions)
microalgae are grown in fermenters. algae growth is independent of light energy which allows for much sim-
pler scale-up possibilities since smaller reactor surface to volume ratios may be used1. these systems provide
a high degree of growth control and also lower harvesting costs due to the higher cell densities achieved2.
Heterotrophic fermentation of the microalga chlorella protothecoides in bioreactors for large-scale biodiesel
production has been proved to be possible using glucose as carbon source, but not with glycerol3,4. 

In this work, fed-batch cultures with chlorella protothecoides were carried out in a conventional 2-l glass sti-
rred-tank bioreactor. glycerol was used as the main source of carbon in the culture medium. the maximum
values of biomass concentration and productivity observed were, respectively, 64 gl-1 and 9.4 gl-1day-1. the
highest level of total lipids in the dry biomass was a 42 % (d.w.), the maximum saponifiable lipid content being
36 % (d.w.). the accumulation of lipids was only evident to the end of the time of culture, when the biomass
concentration attained was high enough. the oleic acid was the most abundant fatty acid in the saponifiable
lipid fraction with a content of approximately 60% (on f.a.). the total content of oleic acid, linoleic acid, and
palmitic acids was around 89% (on f.a.). the average cetane number of the saponifiable lipids (51) and the
corresponding average ester melting point (-17ºc) describe this oil as a feedstock undoubtedly appropriated
for biodiesel production.

Acknowledgements. this research was supported by neuron Biopharma (granada, Spain). 
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In this study, we have investigated a possible helper activity by the murine thymoma cell line el-4 in stimula-
ting hybridoma cell growth (55-6 cell line) and monoclonal antibody (mab) secretion in cultures containing
both cell types. 

results obtained shown that the presence of el-4 cells in conditions of low numbers of el-4 cells per 55-6
cells (1 el-4 cell per 4 55-6 cells) had a helper activity in stimulating the specific growth rate and mab pro-
duction by 55-6 cells. Both populations were seeded in co-culture without previous stimulation and, therefore
low constitutive cd40l and cd40 expression levels and in the absence of exogenous co-stimulus. regula-
tion of cd40 and cd40l expression on the surface of 55-6 and el-4 cells respectively in co-culture suggest
interaction between both populations mediated by endogenous cytokines and co-stimulatory molecules. We
also observed a positive effect of 55-6 cells on specific el-4 growth rate. contrary to what was observed for
55-6 cells, the increasing proportions of 55-6 cells per el-4 cells did not decrease this effect suggesting that
el-4 cell growth is not limited by the nutrient competition between both cell types.  

therefore, we have established an in vitro B-cell hybridoma-t lymphocyte co-culture system closer to the in
vivo cell-cell interaction between B and t lymphocytes and feasible to scale to a bioreactor to enhance proli-
feration and monoclonal antibody production in a cheaper way than other current processes. 

Acknowledgements. this research was supported by the andalusian Ministry of Science and Innovation (p07-
cvI-03193) and the Spanish Ministry of Science and Innovation (BIo2008-06505).
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vigorous growth of hybridomas and stable and high production of antibodies are the two major challenges
faced by the hybridoma-based monoclonal antibody industries.  genetic modulation of cd40 dependent sig-
naling pathways  could be a route to achieve these goals of improved stability and production of antibodies.
We present early results of studies of cd40 activation in human antibody-secreting B-cell hybridomas engi-
neered to overexpress cd40. all hybridoma clones were from the same fusion event from a single mouse
immunized with HIv-1 gp140 antigen. three B-cell hybridoma clones overexpressing cd40, two of which clo-
nally related, were activated using increasing concentrations of either cd40 ligand (cd40l) or anti-cd40
antibodies in the presence of interleukin (Il)-2, Il-4, Il-10 and lipopolysaccharide (lpS). the early results of
our studies suggest clonal level differences in both proliferation and antibody production by hybridomas ove-
rexpressing cd40 and activated by either anti-cd40 or cd40l.  Some clones responded positively to cd40
stimulation and showed greater proliferation, or greater antibody production.  others showed little or no effects
and sometimes detrimental effects of cd40 activation.  our early results suggest that clones of hybridomas
secreting antibodies to the HIv-1 gp140 antigen can be genetically engineered to overexpress cd40 and could
provide a valuable resource for isolating sub-clones / cell lines with high proliferation in vitro and also higher
production of antibodies.  the stability of some of these hybridoma clones are currently being assessed and
validated.

Acknowledgements. this research was supported by the andalusian Ministry of Science and Innovation (p07-
cvI-03193) and the Spanish Ministry of Science and Innovation (BIo2008-06505) and carried out at University
of almeria, department of chemical engineering, almeria (Spain) and at laboratory of Molecular Biology,
Medical research council (Mrc-lMB), cambridge (UK). I would like to thank dr. gareth t. Williams and prof.
Michael S. neuberger for providing material and equipment necessary for this study. 
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the aim of this work was to find acyl-selective lipases to catalyze the ethanolysis of tuna oil (22.7% dHa, 9.1%
epa) with the goal obtaining epa or dHa rich acylglycerols. the acyl-specificities of different lipases were
screened for concentrating dHa and epa in the acylglycerols, because these lipids are the natural substra-
tes for human food. 

the activity and dHa or epa specificity of the following commercial immobilized lipases were evaluated: lipozy-
merM IM from Rhizopus miehei rM), lipozymetl IM from Thermomyces lanuginosus tl), lipase Qlc® and
lipase Qlg®, both from Alcaligenes sp., novozym® 435 from Candida antarctica (n435), lipase dF® from
Rhizopus oryzae (dF), and lipases from Rhizopus oryzae (ro), Thermomyces lanuginosus (Th.L), Candida
rugosa and Candida cylindracea, last four immobilized on Immobead 150. 

the alcoholysis reaction was carried out in an anhydrous solvent-free system, with low ethanol concentra-
tions in order to (1) emphasize the comparison between the specificities of the different lipases and (2) to
provide better stability to the lipases in the operational conditions. 

the results show that lipases Qlc® and Qlg® are acyl-selective towards epa and lipozymetl IM, lipozy-
merM IM and Thermomyces lanuginosus immobilized on Immobead 150 towards dHa. By using lipase Qlc,
epa levels in the acylglycerol fraction increased almost two-fold, (from ~9 to ~16% by weight), at ethanolysis
conversions around 55-57%, with epa recovery yields over 90%. With lipozyme tl IM dHa levels in the
acylglycerol fraction increased almost two-fold again, (from ~23 to ~43% by weight), at ethanolysis conver-
sions around 50-55%, with dHa recovery yields over 85%.
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el co2 proveniente de la combustión de derivados del petróleo, gas y carbón, ha sido identificado como el prin-
cipal factor implicado en el calentamiento global. de las distintas iniciativas que se han puesto en marcha para
captar el co2, el cultivo de microalgas es una de las más prometedoras. Se trata de una tecnología de carác-
ter renovable basada en el mecanismo natural de captura de co2: la fotosíntesis. este trabajo de investigación
está encaminado al diseño, desarrollo y puesta a punto de un sistema capaz de asimilar el carbono presente
en el co2 y producir biomasa de microlgas con distintas aplicaciones: bioenergía, producción de proteínas y
depuración de aguas residuales, entre otras. el sistema de cultivo elegido fue un fotobiorreactor de bajo coste
tipo raceway (carrusel). Se trata de un canal de agua poco profundo en el cual el medio de cultivo circula median-
te el uso de ruedas con aspas. la poca profundidad de los raceways favorece la alta exposición solar necesaria
para el crecimiento de las microalgas.

la experimentación llevada a cabo en este trabajo se hizo en dos reactores raceways con una longitud total
de 100 metros cada uno,anchura de canal de 1 metro y volumen máximo de 30 m3. estos raceways tienen una
capacidad de operación entre 0,1 y 0,3 m de lámina de agua. para aumentar la transferencia del co2, el gas
se burbujeo en un foso de 1 metro de profundidad lo que permite un mayor contacto entre las fases líquida y
gaseosa. en el centro del foso se instaló un deflector que fuerza a todo el volumen de líquido a pasar por la
zona próxima al burbujeador de gases.

el comportamiento fluidodinámico de los fotobiorreactores influye en el crecimiento de las microalgas y los fenó-
menos de transferencia gas/liquido. en uno de los raceways se realizó una caracterización fluidodinámica
mediante pulsos de solución saturada de naoH y registro de los valores de pH a lo largo del reactor. estos
experimentos se realizaron a distintas velocidades de líquido y con dos configuraciones de foso: con y sin
deflector. los parámetros utilizados para evaluar la fluidodinámica fueron: tiempo de mezcla, tiempo de ciclo y
grado de mezcla (nº Bodestein, Bo). Se observó que la presencia del deflector influye de forma considerable
aumentando los tiempos de ciclo y mezcla, al disminuir la velocidad de circulación del líquido. Sin embargo, el
deflector aumentó considerablemente el grado de mezcla a similares velocidades de líquido. así, la determi-
nación del número de Bodenstein en cada tramo revela que la máxima mezcla se produce en las paletas y en
el foso. en cambio, los tramos rectos presentan un Bo muy elevado correspondiente a un flujo ordenado tipo
pistón, sin mezcla longitudinal. las curvas del raceway presentaron una situación intermedia de grado de mez-
cla. complementariamente, se registró el consumo energético del motor que mueve la rueda de aspas,
detectándose valores muy superiores cuando el deflector estaba presente.

otro de los raceways se usó para realizar ensayos preliminares de cultivos de microalgas. Se ha inoculado con
la microalga Scenedesmus, manteniéndose estable durante más de 50 días, con concentraciones máximas 0,8
g/l, funcionando a un tiempo de residencia hidráulico de 6,5 días. la dificultad para alcanzar un estado estacio-
nario se puso de manifiesto en diversas ocasiones en las que las microalgas se decantaron en el propio raceway,
disminuyendo la eficiencia fotosintética. dentro de este contexto, se esta trabajando en un sistema de medida de
actividad fotosintética in situ como método para determinar el estado de las células a diferentes profundidades y
detectar las zonas  no activas del reactor en las capas más profundas. de esta forma, se trabajará para aumen-
tar la actividad fotosintética optimizando la altura del nivel de líquido, velocidad de circulación y turbulencia del
sistema, parámetros todos ellos relacionados entre sí como se observó en la caracterización fluidodinámica. 
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estudios recientes han demostrado la viabilidad de los procesos de oxidación avanzada (ppoa) como una alter-
nativa viable a los tratamientos tradicionales de aguas residuales. los ppoa están basados en la generación de
especies fuertemente oxidantes y, entre ellos, tienen un especial interés aquellos que emplean la luz solar como
fuente de energía, gratuita y respetuosa con el medioambiente. de entre todos, el proceso de foto-Fenton solar
es el más indicado  para la detoxificación de las aguas residuales contaminadas1. esta tecnología también puede
ser aplicada para la desinfección de las aguas residuales, puesto que, el alto potencial de oxidación de los radi-
cales hidroxilo causa la inactivación de los microorganismos, aunque la información en este campo es escasa.

la desinfección por fotocatálisis solar es un proceso que tiene lugar a temperatura ambiente. la temperatura
varía a lo largo del día y a lo largo del año con las estaciones en un rango aproximado entre 10 - 40ºc. por ello,
se hace muy interesante el estudio del efecto de la temperatura y su influencia en el proceso. por tanto, el obje-
tivo de este trabajo se centra en el estudio del efecto de la temperatura en la inactivación bacteriana por foto-Fenton
teniendo en cuenta los principales parámetros (irradiancia, concentración de peróxido de hidrógeno y cataliza-
dor). con este propósito, Enterococcus faecalis, modelo de microorganismo gram-positivo, se seleccionó por su
uso como indicador de contaminación fecal. además esta especie ha sido muy poco estudiada en comparación
con Escherichia. Coli. agua contaminada con resorcinol2 y E. faecalis se trató por foto-Fenton a cuatro tempe-
raturas, 10, 20, 30 y 40ºc.

para estudiar el efecto de la temperatura en la inactivación de E. faecalis, se comprobó, en primer lugar, el efec-
to aislado del estrés mecánico provocado por la bomba observando que este no afectaba a la viabilidad de las
células. tanto el efecto de la radiación Uv como del peróxido de hidrógeno producen un descenso de 2-log, tar-
dando 80 minutos en el primer caso y 120 minutos en el segundo. el efecto combinado de radiación Uv y peróxido
alcanza el límite de detección (1-log) en 120 minutos, mientras que el tratamiento mediante foto-Fenton alcan-
za este mismo límite en 80 minutos. los datos confirmaron que foto-Fenton es la opción más eficiente frente a
las demás, siendo por tanto un método eficaz para la inactivación de microorganismos característicos de las
aguas residuales.  en cuanto a la tasa de inactivación de E. faecalis se demostró que ésta es mayor al incre-
mentar la temperatura. a 10ºc de temperatura no se alcanza el límite de detección, a 20ºc el límite de detección
se alcanza a los 80 minutos, a 30ºc se tarda 65 minutos frente a los 40 minutos que se tarda a una temperatu-
ra de 40ºc. el estudio de los parámetros influyentes en el proceso es clave a la hora de ahorrar costes. Se observó
que el aumento de la temperatura disminuye el tiempo de inactivación de E. faecalis lo que supone un dato clave
a la hora de reducir el tiempo de reacción, que junto con el coste de reactivos, son los dos factores económicos
más influyentes en el proceso3.
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a process for the production of l-aminoacids concentrates from dry-freezed microalgae biomass by enzy-
matic hydrolysis has been developed. the process is composed of a pre-treatment for cell-disruption, an
enzymatic hydrolysis and a final separation by centrifugation. thermal and mechanical cell-disruption methods
at different intensities have been tested and a mechanical disruption using bead milling for 30 minutes was
found adequate. longer times did not improve the yield of the process and the addition of a disintegrating
agent such as alumina was unnecessary. the enzymatic hydrolysis was done in a two-step process using the
enzymes alcalase and Flavourzyme. Maximum yield was obtained for biomass concentrations under 270 g/l
and previous additional treatment with viscozyme, reaching a 42% hydrolysis. repeated hydrolysis steps
increased the yield from 42% (3 h processing time) with a single step to 59% (8 h) after two successive hydroly-
sis steps. Further increase of the number of hydrolisys steps had a meagre impact on the global yield. according
to the data presented, an optimal process should include cell-disruption, viscozyme treatment, two-step enzy-
matic hydrolysis and centrifugation to obtain the final product (Figure 1). this process widens the portfolio of
products that can be obtained from microalgae biomass and is a new possibility to enhance the economic via-
bility of microalgae-based biofuels production processes.

Acknowledgements. this research was partially funded by the grant ctQ2008-06741-co2-01/ppQ, Minis-
terio de ciencia e Innovación, gobierno de españa. 

38

I MInI-SIMpoSIo de InveStIgacIón en cIencIaS experIMentaleS 2011

Figure 1. Block-diagram of the proposed process for the production of free-aminoacids concentrates from Scenedesmus almeriensis microalgae biomass.
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global environmental change effects on biodiversity are particularly noticeable at the ecosystem level and
have a faster influence on the functional than on the structural or compositional components. However, the
regional controls of biodiversity patterns have been traditionally evaluated using structural and compositional
components of biodiversity. during the last decades, though, the role of ecosystem functioning in both mana-
gement and conservation is increasing. approaches such as the remote sensing-based monitoring of ecosystem
Functional types1 (eFts, patches of the land-surface with similar carbon gain dynamics) now open the pos-
sibility of characterizing over vast areas the spatial and temporal heterogeneity of functional diversity at the
ecosystem level. our aim was to evaluate whether the environmental controls of species richness that are
globally observed can also be revealed at the ecosystem level using eFts richness (Figure 1) across natural
and agricultural systems in non-tropical South america. the yearly identification of eFts was based on three
descriptors of carbon gain dynamics derived from seasonal curves of enhanced vegetation Index (evI): annual
mean (surrogate of primary production), seasonal coefficient of variation (indicator of seasonality), and date
of maximum ndvI (descriptor of phenology). the evI timeseries was obtained from the ModIS-terra satelli-
te dataset (Mod13a1) and consisted in 16-day maximum value composite images at a spatial resolution of
0.05° x 0.05° from 2001 to 2008. the climate dataset (crU tS3.10) consisted in monthly gridded time-series
at a spatial resolution of 0.5º x 0.5º including precipitation, potential evapotranspiration, and temperature.
relief heterogeneity was derived from the SrtM deM. precipitation, potential evapotranspiration, relief hete-
rogeneity, and seasonality showed the largest single main effects on eFt richness (table 1). as observed for
species richness in the southern hemisphere2, not energy, but water availability, emerged as the main clima-
tic driver of eFts richness patterns in temperate South america. relief heterogeneity, and daily, seasonal,
and interannual variability in climate also controlled eFts richness.

Acknowledgements. to Hugo Berbery for his funding and help. Funds were given by the Inter-american Ins-
titute for global change research (crn II 2031 & 2094) under the US nSF grant geo-0452325, the
postdoctoral program of the Spanish Ministry of education to d. alcaraz-Segura, Feder Funds, Junta de
andalucía (projects glocHarId & Segalert p09–rnM-5048), Ministerio de ciencia e Innovación (pro-
ject cgl2010-22314), Fundación MapFre 2008 r+d project. 
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the regional spatial and inter-annual response of the enhanced vegetation Index (evI, as a proxy for abo-
veground net primary production) to environmental controls was evaluated in drylands of Se Spain. By means
of linear mixed-effects models we found that both the spatial patterns and inter-annual trends of the evI annual
mean were explained by climate variability but clearly modulated by lithology and vegetation. along the spa-
tial gradient, precipitation increased the evI mean even compensating for the greater evapotranspiration of
warmer sites. limestones, with high available water content, showed the lowest dependence of evI mean on
precipitation. the greater capacity of scrublands to store and use soil moisture was only evident on marls
sites. the observed 2001-2010 trends towards less stressful conditions (precipitation rises and temperature
declines) led to evI mean increases. this evI mean response was steeper in grasslands, with shallow roots,
and marls, with low available water content. the study revealed the importance of analyzing the seasonal
timing of trends in Mediterranean drylands, where temperature and precipitation are out of phase. the obser-
ved earlier rain-arrival after summer drought and cooler early-autumn, caused very strong evI increases at
the beginning of the growing season that may be favorable for the rest of the season.
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cial support was given by Fondos Feder, Junta de andalucía (proyectos glocHarId y Segalert
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cia e Innovación (proyecto cgl2010-22314, subprograma BoS, plan nacional I+d+I 2010). 
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Figure 1. Inter-annual trends along the 2001-

2010 study period for a) the seasonal evI values

(the mean seasonal evI curve is also shown), b)

the evI annual mean (evI_mean, a surrogate of

primary production), c) seasonal temperature

and precipitation values, and d) mean annual

temperature (Mat) and mean annual precipitation

(Map) values. Y axes represent the average

Sen’s slope of 137 sampled pixels. For details

see1
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deserts and semiarid ecosystems (shrublands and grasslands) are the largest terrestrial biome, covering more
than 40% of the earth's terrestrial surface. In these ecosystems, the open areas between vascular plants are
usually covered by a community formed by cyanobacteria, fungi, algae, lichens, mosses and liverworts, which is
known as biological soil crusts (BScs) and that can cover up to or more than 70% of the soil surface1. Biological
soil crusts affect multiple soil properties that are associated to key ecosystem processes in aridlands such as
hydrological processes or nutrient cycling2. they have been described as ecosystem engineers in aridlands since
they: i) have a strong influence on soil porosity, cracking, roughness or hydrophobicity, thus  affecting infiltration
and runoff, evaporation and soil moisture1, ii) secrete polysaccharides that adhere soil particles together and incre-
ase soil aggregation and stability, thereby reducing erosion by water and wind3, iii) fix atmospheric carbon and
nitrogen and are capable of photosynthesis, respiration and of decomposing and mineralizing organic compounds,
so they strongly affect nutrient cycling and represent major sources of carbon and nitrogen in arid ecosystems4,
and iiii) affect the germination, emergence and survival of vascular plants through changes in soil properties5.
collectively, BScs perform vital ecosystem services; however the rate and type of these services vary depen-
ding on the species abundance and crust composition6. When crust organisms colonize the soil, they spread
out until occupying large extents of the soil surface and later the development continues by replacing one spe-
cies by others. cyanobacterial crusts represent early successional stages of BScs, whereas lichens and mosses
appear during late stages of BSc development7.

the aim of this work was to examine the influence of different types of BScs on runoff and erosion and on soil
carbon and nitrogen contents in two semiarid ecosystems in the province of almeria where soil crusts are well-
represented: el cautivo (tabernas desert) and amoladeras (cabo de gata-níjar). the influence of BScs on
runoff and erosion was analyzed by rainfall simulation and under natural rainfall in small plots set up in the field.
Samples of the different crust types, as well as of their underlying soils (0-1 cm and 1-5 cm soil layers under the
crusts) were collected and organic carbon and nitrogen contents were determined in the laboratory.  We found
that runoff and erosion decreased with greater crust development, that is, as cover and biomass of crust orga-
nisms increased and later successional species as lichens and mosses colonized the crust. organic carbon
and total nitrogen significantly increased in the crust and its underlying soil, especially in the top 1cm-soil under-
neath the crust, as the development of the crust was higher. therefore, our results highlight the relevant role of
BScs in water availability and fertility in soils of semiarid areas. 

Acknowledgements. this work has been supported by project coStraS (rnM–3614) funded by the conse-
jería de Innovación, ciencia y empresa de la Junta de andalucía, including european Union erdF funds. the
first author is funded by a FpI fellowship from the Spanish government (BeS–2007–15218). the authors are
grateful for the financial support. 

41

2011 I MInI-SIMpoSIo de InveStIgacIón en cIencIaS experIMentaleS

1 J. Belnap, Hydrol. Process. 2006, 20, 3159-3178.

2 F.t. Maestre, M.a. Bowker, Y. cantón, a.p. castillo-Monroy, J. cortina, c. escolar, a. escudero, r. lázaro, I. Martínez, J. Arid. Environ. 2011, 75, 1282-1291.

3 g. Mazor, g.J. Kidron, a. vanshak, a. abeliovich, FEMS Microbiol. Ecol. 1996, 21, 121-130.

4 d.M. Mager, a.d.thomas, J. Arid. Environ. 2011, 75, 91-97. 

5 d.J. eldridge, r.S.B. greene, J. Arid. Environ. 1994, 26, 221-232.

6 d.c.Housman, H.H. powers, a.d. collins, J. Belnap, J. Arid. Environ. 2006, 66, 620-634.

7 r. lázaro, Y. cantón, a. Solé–Benet, J. Bevan, r. alexander, l.g. Sancho, J. puigdefábregas,  Geomorphology 2008, 102, 252-266.



P26. BIODIVERSIDAD EN SISTEMAS ACUÁTICOS ARTIFICIALES: EL
CASO DE LAS BALSAS

I. Gallego, F. Fuentes-Rodríguez, M. Juan y J.J. Casas

Departamento de Biología Vegetal y Ecología, Facultad de Ciencias Experimentales,
Universidad de Almería,

E04120 Almería; igallego@ual.es, ffuentes@ual.es, meljuca@ual.es 

las balsas, como ejemplo de socio-ecosistema, constituyen sistemas acuáticos artificiales creados para satis-
facer las demandas de agua. en 2007, la consejería de Medio ambiente censó un total de 16543 balsas, la
mayoría de ellas con usos agrícolas y agro-ganaderos. en conjunto, estas balsas mostraron gran heteroge-
neidad respecto a su localización geográfica, tipos constructivos, tamaño, origen del agua, estado de
naturalización y prácticas de gestión1, y suponen nuevos hábitats para los organismos acuáticos2. los resul-
tados del muestreo y análisis de una selección de estas balsas distribuidas por toda andalucía revelan una
gran diversidad regional: 12 especies de anfibios, 11 de peces, 4 de reptiles, 68 familias de macroinverte-
brados, 38 especies de vegetación acuática sumergida, 103 especies de zooplancton y 293 de fitoplancton.
Sin embargo, el papel de estos sistemas en la conservación de la diversidad depende en gran medida de sus
características3, de modo que las balsas más diversas presentan sustrato natural con pendientes suaves,
vegetación acuática y niveles tróficos intermedios. entre las principales amenazas que pueden mermar la
biodiversidad de las balsas destacan la presencia de especies invasoras, como la gambusina y el cangrejo
rojo americano, la eutrofización y las técnicas de manejo agresivas, como la adición de biocidas. a la luz de
nuestros resultados, podemos proponer algunas recomendaciones para compatibilizar el uso eficiente de la
balsa con la conservación de la biodiversidad, entre las que destacan el mantenimiento de la vegetación acuá-
tica sumergida, evitar el uso de biocidas y optar por diseños constructivos con sustratos naturales o revestimiento
de grava, en caso de sustratos artificiales.  

Agradecimientos. este estudio ha sido financiado por la conserjería de Medio ambiente (Junta de andalu-
cía), por medio del contrato “consultoría y asistencia para el plan andaluz de Balsas de riego”, y por la cIce,
Junta de andalucía, proyecto “p06-rnM01709”. gracias también a todos los propietarios de las balsas, por
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a metal-arsenic polluted soil from sulphide-mine waste was treated, in all possible combinations, with two dif-
ferent amounts of marble sludge (MS), compost (cM), and Byferrox (BF). these amendments were mainly
composed by calcium carbonate, organic carbon, and iron oxide, widely used in soil remediation1,2. In order
to evaluate the effectiveness of amendments in the trace-elements immobilization, bioassays using different
development stages in lettuce (Lactuca sativa l.) were performed3. Firstly, lixiviate and pore water from each
treated and untreated soil (27 treatments) were analysed, and seed germination bioassays were performed
(germination index-gI and root elongation index-reI were measured). the best amendments combination (9
treatments) in decrease trace element concentration in pore water, and reduce toxicity for lettuce germina-
tion, were selected for emergence and establishment bioassays. plastic pots were filled with 150 g of
uncontaminated natural soil (soil-control), contaminated soil without amendments, and amended soils. after
two week, emergence (eI) and proportional elongation of the plants respect to the soil control (peI) index were
measured. after 14 weeks, established lettuces were carefully removed from the pots and the proportional dry
weight respect to the control (pdW), and foliar trace elements concentration were measured. Soils after bioas-
says were analyzed using a sequential extraction procedure4. 

Marble sludge and compost increased the pH values and decreased the Zn, cd, cu, and pb concentrations
in lixiviates and pore water. germination bioassays showed that all lixiviates were highly phytotoxic and seeds
did not germinate. all seeds germinated in pore water from amended soil, and root elongation index (reI) sho-
wed significant differences between treatments. toxicity in pore water was mainly decreasing by marble sludge
application. emergence index (eI) was higher in amended soil respect to unamended soil, but significant dif-
ferences between treatments were only found for proportional elongation index (peI)., showing that high reI
values does not necessarily imply greater plant elongation at later stages of development. only lettuces sowed
in soil amended with higher proportion of compost (6%) were established, with significant differences for plant
length and weight. Foliar concentration was higher in lettuce cultivated in amended soils than in control lettu-
ces (cultivated in a natural no contaminated soil). trace element concentrations in plant varied between
treatments, showing that combination of three amendments at higher rate of application was the most effec-
tive to reduce bioavailability. the main metal fractions involved in metal uptake were; a) acetic acid extracted
fraction, which was directly related with foliar concentration; b) hydroxylamine and hydrogen peroxide extrac-
ted fractions, which were both inversely related with foliar concentration. our results suggest that plants, in
order to uptake nutrients from soil, can alter the chemical environment of the rhizosphere to stimulate des-
orption of ions from soil solids into solution; and trace elements previously immobilized by amendments can
be bioavailable and causing toxicity to the plants.

Acknowledgements. this study was funded by proyects ctM 2009-07921 (Ministerio de ciencia e Innova-
ción /Feder) and p07-rnM-03303 (proyecto de excelencia de Junta de andalucía/Feder)
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P28. WHY GYPSUM OUTCROPS MAINTAIN HIGH VEGETATION
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gypsum soils are confined to arid and semi-arid climates where low precipitation prevents gypsum from being
removed by leaching. these substrates represent stressful conditions for vegetation, leading to a high spe-
cialization in plant species. By using satellite-derived vegetation index, we have observed that Iberian South
east gypsum outcrops maintain during the summer, high vegetation greenness compared with other vegeta-
tion types that do not grow on gypsum. Several hypotheses can explain this behavior. gypsum rocks can
reduce evaporation because of the high reflexion/reflectance of solar radiation. the existence of biological
and physical crusts can also reduce evaporation. In addition, some physical properties of gypsum rocks would
change water soil availability with respect to seasonal patterns of precipitation by absorbing atmospheric water
or smoothing water loss. the objective of this work is to study the difference in vegetation greenness betwe-
en gypsum outcrops and others vegetation types from Iberian Se territory. remote sensing, radiometry, and
field work will be used to test the former hypotheses. ModIS-terra satellite images from ModQ13Q1 pro-
duct (composites of 16 days, 250 m of spacial resolution, from 2001 to 2009) will be used to calculate evI,
albedo and superficial temperature. Some local properties of gypsum outcrops related to geological proper-
ties and distance to the sea will be taking into account. the discussion of this work will be complemented with
the radiometry and survey data.

Acknowledgements. this work was funded by Fondos Feder, Junta de 456 andalucía (proyectos glo-
cHarId y Segalert   p09–rnM-5048) y por el Ministerio de ciencia e Innovación (proyecto cgl2010-22314,
subprograma BoS, plan nacional I+d+I 2010).
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P29. SIDERÓFOROS EN TÉS DE COMPOST
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los sideróforos son compuestos producidos por microorganismos del suelo que basan su actividad en fenó-
menos de quelación, un fenómerno rutinario en los sistemas biológicos. los sideróforos son moléculas de
bajo peso molecular que presentan grupos funcionales con elevada afinidad y especificidad por los iones
ferrosos. estos necesitan de receptores en la membrana celular de las bacterias para poder llevar a cabo su
función. los complejos hierro-sideróforos se unen a receptores proteicos de la membrana bac¬teriana exter-
na, para ser transportados al espacio periplásmico por el complejo transperiplásmico.

en este trabajo se presenta la capacidad de producción de sideróforos de extractos acuosos (té) de compost
de restos hortícolas, orujo de vid, vermicompost y compost de sustrato agotado procedente de la producción
de champiñón. los tés fueron preparados a 1/3 y 1/4 (p/v) en agua, y se incubaron durante 1, 3, 7 y 15 días,
tanto en agitación orbital a 150 rpm (condiciones aireadas) o en oscuridad y reposo (condiciones no airea-
das). la determinación de producción de sideróforos se realizó mediante el procedimiento seguido por Schwyn
y and neilands, (1987)1. Se realizó la cuantificación de sideróforos a los té filtrados, microfiltrados y esterili-
zados en autoclave a 120ºc durante 30 min.

los resultados revelan una elevada producción de sideróforos por parte de la microbiota presente en los tés
obtenidos de los cuatro compost analizados y en todas las condiciones ensayadas exceptuando, los micro-
filtrados donde no se observa ningún halo de decoloración correspondiente a la presencia de sideróforos.
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P30. CRECIMIENTO DE CRISTALES DE CaCO3, COMO RESULTADO DE LA
ACTIVIDAD MICROBIOLÓGICA EN SUELOS
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esta contribución se centra en los efectos que tiene un nuevo tratamiento microbiológico sobre las propie-
dades geotécnicas de los suelos, aplicado a la construcción de obras lineales. con dicho propósito, diferentes
suelos han sido tratados, en la universidad de almería, con un producto de base microbiológica para mejo-
rar sus propiedades mecánicas, basándose en la capacidad que tienen algunos microorganismos para
precipitar sustancias con características cementantes, como el carbonato cálcico. Sobre este punto se pre-
sentan los resultados mineralógicos, químicos y estructurales  obtenidos para una muestra de suelo areno
limo-arcilloso (suelo natural B-5), sobre el que se lleva a cabo un tratamiento microbiológico (suelo tratado
Bt-5) y en el que se estudia el crecimiento de cristales de caco3, para un posterior uso en obras de inge-
niería. para llevar a cabo el estudio del crecimiento de cristales, se han desarrollado diferentes ensayos de
caracterización mineralógica, mediante Microscopio electrónico de Barrido (SeM), junto con análisis quími-
co por espectroscopia de energías dispersivas de rayos x (edx), así como difracción de rayos x (xrd).
algunas muestras se contrastan con resultados obtenidos en el microscopio óptico. también se realiza un
estudio de las propiedades microestructurales del suelo, antes y después del tratamiento microbiológico,
mediante porosimetría por Intrusión de Mercurio (MIp).

el análisis mineralógico y químico del suelo B-5, mostró la predominancia de Silicio y aluminio, lo que se aso-
cia al cuarzo libre identificado por drx, a la albita y a la Microclina. Sin embargo, para el suelo tratado Bt-5,
se detectó además calcio, asociado con diferentes polimorfos del caco3. las imágenes de los minerales de
carbonato obtenidas a través de SeM, se contrastan con un análisis cualitativo de edx, que pone de mani-
fiesto la aparición de cristales de caco3 en el suelo Bt-5, no habiéndose detectado con anterioridad en el
suelo natural B-5. Se observa un crecimiento de los cristales en el área localizada en torno a los microorga-
nismos como consecuencia de la sobresaturación de carbonatos y alcalinización del medio, condición necesaria
para que el caco3 precipite. es posible que esta alcalinización del medio se deba al movimiento de los catio-
nes de calcio entre la membrana celular de la bacteria y su entorno1.  como consecuencia de los diferentes
procesos de precipitación química, dependientes de la sobresaturación de carbonatos, se observan diferen-
tes estructuras cristalinas que actuarán de forma diferente sobre las características mecánicas del suelo2. en
cuanto a las propiedades microestructurales, la comparación entre los datos obtenidos para las muestras B-
5 y Bt-5, muestran que el efecto de las bacterias se hace patente con una disminución de la porosidad en el
rango 3µm – 30µm. 

además, la energía de compactación es menos efectiva reduciendo los poros de mayor tamaño3. Se puede
decir que la precipitación de cristales de carbonato cálcico, tiene lugar en el espacio poroso del suelo, que
presenta un tamaño superior a las dimensiones de los microorganismos (1µm-2µm). es decir, los cristales
precipitados actúan de material de relleno, sellando determinados poros. como consecuencia, la función de
distribución del tamaño de los poros cambia para el rango de 3µm-30µm, de forma que en el suelo tratado
tiende a desaparecer o ser más pequeño. el uso de estos microorganismos como herramienta biotecnológi-
ca en el campo de la estabilización de suelos, se abre paso como posible cementante natural o como material
de relleno del espacio poroso del suelo, de forma que puede variar las propiedades hidro-mecánicas de éstos.
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P31. RESPUESTA HIDROLOGICA Y EROSIVA A LARGO PLAZO DE UNA
CUENCA DE CÁRCAVAS. PREDICCIONES ANTE EL CAMBIO CLIMÁTICO
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(1)Departamento de Edafología y Química Agrícola, Facultad de Ciencias Experimentales,
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los sistemas acarcavados se consideran  laboratorios geomorfológicos ideales para el estudio de los proce-
sos erosivos, ya que estos ocurren a escalas espaciales y temporales mucho menores que en otros sistemas1,
lo que facilita su estudio. estos sistemas se caracterizan por presentar elevadas tasas de escorrentía y ero-
sión que generan importantes impactos aguas abajo (escorrentías salinas y cargadas de sedimentos) con
implicaciones ambientales y económicas. por lo tanto, es necesario conocer su comportamiento frente a futu-
ros escenarios de cambio climático para predecir y poder controlar sus efectos. estos escenarios apuntan una
disminución en el volumen de precipitación y una variación en su distribución, concentrandose en unos pocos
eventos de gran magnitud. esta variación en el régimen de precipitación afectará a la escorrentía y a la ero-
sión. algunos autores han encontrado relaciones significativas entre la precipitación total y las tasas de erosión
hídrica en sistemas de cárcavas, que usan como argumento para augurar una reducción de la erosión como
consecuencia de la disminución de la precipitación. Sin embargo, a escala de cuenca interactúan diferentes
procesos de deposición, transporte y erosión que pueden hacer que desaparezca ésta dependencia de la ero-
sión de la cantidad de precipitación observada a pequeñas escalas. para realizar un correcto manejo de las
áreas acarcavadas y predecir los impactos de régimenes hidroclimáticos alterados, el primer paso es conocer
su respuesta bajo condiciones de fuerte variabilidad inter-anual de la lluvia, como ocurre en el Se de españa.
este trabajo analiza la influencia que la variabilidad en la precipitación ejerce sobre la respuesta hidrológica y
erosiva en una subcuenca acarcavada situada en la cuenca de Sorbas-tabernas. para ello, se han analizado
datos de escorrentía, precipitación y erosión recogidos desde 1991 en el área experimental de el cautivo. la
escorrentía se ha medido en un aforador flume tipo H, ubicado a la salida de la cuenca y equipado con una
sonda capacitiva que registra la altura de la lámina de agua cada 20 segundos y un sistema de recogida auto-
mática de muestras para determinar la cantidad de sedimentos exportados en suspensión. los sedimentos de
mayor tamaño son recogidos en un colector situado a la salida del aforador.

nuestros resultados muestran que la precipitación anual varía entre 112mmy-1 y 417mmy-1, con una media de
216 mmy-1 para el periodo de estudio. Sólo un 20 % de los eventos generan escorrentía. la respuesta hidro-
lógica de la cuenca es muy variable, oscilando entre 0.2 y 16 mmy-1 con una media anual de  4.8 mm•y-1. la
escorrentía registrada representa sólo un 2 % de la precipitación total. la producción de sedimentos varía entre
0.15 y 10.6 t•ha-1•y-1. las tasas erosivas son menores de lo que cabría esperar para este tipo de sistemas y se
explica por el efecto protector que ejerce la presencia de costras biológicas del suelo y a su distribución en el
espacio2. la respuesta erosiva del sistema está controlada por la ocurrencia de eventos lluviosos intensos
capaces de transportar el material erosionado fuera de la cuenca y no por la cantidad total de precipitación,
como sugieren otros autores. por este motivo podemos predecir un aumento de la erosión debido a la con-
centración de la precipitación en pocos eventos de gran magnitud.

Agradecimientos. este trabajo ha recibido el apoyo financiero de diferentes proyectos de investigación: coS-
traS (rnM 3614), proyectos de excelencia e Infraestructura científica de la consejería de economía, Innovación
y ciencia cofinanciados con Fondos Feder. proBaSe (cgl2006-11619/HId), financiados por el plan nacio-
nal de I+d y deSIre (037046) ec-dg rtd-6thFramework research programme (1.1.6.3)-research on
desertification project. 
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desde hace años las metodologías para el estudio y seguimiento de la calidad de las aguas epicontinenta-
les se han basado en análisis físico-químicos. el actual aumento de contaminantes, desde la contaminación
difusa debida a las aguas residuales a principios del siglo pasado hasta los recientes relacionados con el
cambio global y su efecto en el tiempo, han supuesto la adopción de índices bióticos mediante bioindicado-
res. la directiva Marco de aguas (dMa, 200/60/d.o.c.e., 2000) supone el punto de partida comunitario, y
la transposición de ésta en españa a través del plan Hidrológico nacional (pHn, 2001), establece la necesi-
dad de evaluar no sólo la calidad biológica de los ríos, sino exige conocer la estructura y funcionamiento de
los ecosistemas y su papel como proveedores de bienes y servicios. 

desde la transposición del IBMWp (antes ‘BMWp) hasta los índices multimétricos cualitativos y cuantitativos
utilizados actualmente, se han tratado de buscar aquellos índices bióticos que mejor representen el estado
ecológico y salud de los ríos  mediterráneos. por ello, el objetivo de este estudio se ha basado en la deter-
minación de los cambios espacio-temporales sufridos en el estado ecológico de los ríos aguas y almanzora
a lo largo de 10 años, tomando como referencia el año 2000 (proyecto guadalmed) y el año 2010 (proyecto
glocharid) mediante la utilización de índices bióticos basados en macroinvertebrados. además se ha con-
trastado la bondad de estos índices para evaluar el estado ecológico en los ríos del sureste español.

para la realización del mismo, ha sido necesario el análisis y muestreo de 25 localidades correspondientes
a las cuencas del río aguas y almanzora, y la determinación de los valores medios de las principales carac-
terísticas físico-químicas: temperatura, ph, conductividad eléctrica, alcalinidad, od, S.S., S.S.l.c.;
concentración de nutrientes: n-n03, n-no2, n-nH4, dIn, p-po4; morfológicas: caudal, altitud, pendiente,
anchura del cauce, longitud, y permanencia de la lámina de agua, además del índice de hábitat fluvial (IHF),
el índice de vegetación de ribera (QBr) y el índice de impactos físicos (IIF) (casas et al., 2007). además
mediante muestreos semicuantitativos de 20 kicks (2,5 m2) (protocolo aQeM1) del zoobentos en las locali-
dades de estudio, se obtuvieron las fracciones que fueron examinadas y sorteadas para la captura e
identificación de los macroinvertebrados existentes en las mismas. con los datos obtenidos para todas las
localidades fueron calculadas distintas métricas como el IBMWp e IaSpt, así como los índices multimétricos
cualitativos: IcM-9 (IcM-Med) (Buffagni et erba, 2006), IcM-11a (IMMi-l) (Munné et prat, 2009) y cuantita-
tivos: IcM-Star (Buffagni et erba, 2006), IcM-7 (Buffagni et erba, 2006), IcM-10 (IMMi-t) (Munné et prat,
2009).

como resultado de los análisis estadísticos (principalmente acp, análisis de correlación y de regresión sim-
ple) se denota la existencia de un Factor de impactos: Índice de impactos antrópicos que se relaciona
directamente con todas las variables físico-químicas, incluido el IIF sobre el canal y de manera inversa con
el IHF y el QBr para ambos proyectos, además de con el caudal para el glocharid. la inclusión del caudal
para el glocharid en el citado Factor de impactos pone de manifiesto la importancia de esta variable en la
recuperación del estado ecológico para todas las localidades estudiadas a lo largo de 10 años, debido prin-
cipalmente al aumento de las precipitaciones registrado para el año 2010. Sin embargo en algunas localidades
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el aumento de las precipitaciones no ha sido el factor determinante en la evolución del estado ecológico de
los ecosistemas fluviales. destacar localidades como olula del río donde la puesta en funcionamiento de un
estación depuradora de aguas residuales ha mejorado el estado global, puesto de manifiesto en el aumen-
to considerable de los índices bióticos, o el empeoramiento de localidades como los perales y alfaix, motivado
por impactos antrópicos como el tráfico rodado de vehículos o las obras ferroviarias del ave. para el caso de
la desembocadura de Mojácar la alta presión turística en el periodo estival, el vertido procedente de una esta-
ción de áridos cercana, el lixiviado de nutrientes procedente de la actividad agrícola comarcal, el efecto de
la intrusión marina así como el comportamiento de esta localidad como un humedal ha supuesto el empeo-
ramiento de la misma. destacar además la elevada bondad que presenta el IBMWp frente al resto índices
multimétricos estudiados, que denota diversas ventajas por la sencillez, facilidad y rapidez que supone su
utilización.
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the massif of Sorbas (almeria, Se Spain) is one of the most karstified gypsiferous area of the world, with hun-
dreds of dolines and different karst features. Its Messinian gypsum is composed of very pure selenite and has
been exploited since 40 years ago. It is extracted from three large quarries, producing more than 200,000 ton-
nes/years of high quality gypsum. although situated at the boundary of the protected natural Space of the
gypsum Karst of Sorbas, the exploitation has intensively affected the caves and their ecosystem, especially
the landscape and the surface and underground water drainage. Before the complete impoverishment of such
natural treasure, the harmonization between protection of the karst environment and mining activity is neces-
sary. to achieve this goal, a karst index for detecting the most vulnerable areas has been implemented through
measurements designed as part of a new adaptive management.

the study took place in the southern part of Sorbas gypsum plateau with several steps in multiple field-works
for data collection, in each one proceeding with the measurement of the direction and dip of fractures and the
inventory of different karst forms. also water samples from the main springs have been collected for hydro-
chemical investigation purpose.

all field records are inventoried with corresponding spatial position and compared with the previously existing
information. Subsequently, an exhaustive analysis of the data was performed leading to the definition of the
karst features of the area, rendering by maps. to assess the extent of karstification, the spatial analysis of the
distribution of the different cave entrances have been studied, discerning a possible indicator of the effects of
gypsum mining.

this geospeleological index has been used to estimate the useful conditions of exploitation, enabling the con-
servation of most of the cavities, the preservation of the recharge basin of the karst system and springs, the
minimum affection to the vadose groundwater flow, the protection of nearby springs and minimizing the visual
impact.

Acknowledgements. the work is part of a project “estudio hídroespeleológico del sector Majadas viejas del
karst en yeso de Sorbas” lead by J.M. calaforra of the grupo de Investigación “recursos Hídricos y geolo-
gía ambiental” of the University of almeria. We also thank the Knauf mine company for allowing access to the
Majadas viejas quarry, amaia castellano for her support during the field work, carmen guirado for her use-
ful help in numerous practical aspects of the field and laboratory work. 
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let A and B be c*-algebras. We say that an element a in A is Moore-penrose invertible if there exists b in A
such that

aba=a,     bab=b,     (ab)*=ab     and (ba)*=ba

In this case, b is called the (unique) Moore-penrose inverse of a and it is denoted by a+. given a linear map
T: A→B, we say that t strongly preserves Moore-penrose invertibility if T(a+)=T(a)+ for every Moore-penrose
invertible element a in A.

We investigate linear maps from A to B strongly preserving Moore-penrose invertibility where A is unital and
either it is linearly spanned by its projections, or has real rank zero, or has large socle1.  
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en una gran variedad de aplicaciones de diferentes disciplinas científicas y relacionadas con la ingeniería,
se requiere la resolución de sistemas de ecuaciones no simétricos y complejos. para resolver este tipo de
sistemas de ecuaciones lineales, el Método del gradiente Biconjugado (Bcg) se considera especialmente
relevante, ya que es capaz de resolver sistemas de ecuaciones complejos y no simétricos con una gran pre-
cisión. Sin embargo, desde el punto de vista computacional, dicho método presenta un alto coste computacional
debido a los productos matriz dispersa vector (SpMv) involucrados.

por lo tanto, para acelerar dicho método es necesaria la explotación de computación de altas prestaciones
(Hpc). la computación gpU ha emergido como una nueva técnica de Hpc que ofrece un paralelismo masi-
vo y, por tanto, puede ser considerada como una valiosa herramienta para acelerar este tipo de algoritmos.
en este trabajo se muestra que el Bcg puede ser acelerado de una forma eficiente si todas las operaciones
se computan en la gpU. Hemos considerado dos implementaciones distintas del método Bcg en la gpU:
cuBcgSp (basado en la librería cUSparSe1 desarrollada por nvIdIa) y cuBcget (basado en la rutina ellr-
t2 desarrollada por nuestro grupo de investigación). ambos desarrollos han sido evaluados para dos conjuntos
de matrices de testeo de tipo complejo y real, en simple precisión. los resultados experimentales han mos-
trado que ambas implementaciones, cuBcgSp y cuBcget, obtienen rendimientos superiores a la
implementación con múltiples cores del Bcg en un computador multicore actual (8 cores). destacando la
implementación cuBcget, que obtiene mejores factores de aceleración especialmente para el conjunto de
matrices de tipo complejo (hasta 12x).
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an accurate fitting of the corneal surface is important for different reasons, among them the design of ocular
contact lens, simulation of the real vision of a patient, analysis of the cornea for the laser surgery, detection
and measurement of corneal irregularities and others. 

Zernike polynomials are a well-known and established tool for modal reconstruction of the cornea from the
height or curvature data. Standard rBF functions have been presented in the literature previously1 for the
same purpose, yielding good results in comparison with the Zernike fit. We discuss two alternative approa-
ches, both based on a generalization of the radial basis functions (rBF) that combine the simplicity of the
modal approach with the possibility of localization.

In the first method, a fixed set of standard gaussian rBF centered at a regular grid is used to fit the data by
the weighted linear least squares, together with a tikhonov-type regularization in order to overcome the nume-
rical instability. the advantage of this approach is the possibility to pre-compute and store the necessary data
for fast ray tracing or Zernike coefficients recovery. 

In the second approach2, an adaptive and multiscale algorithm is used. anisotropic gaussian-type rBF func-
tions are added iteratively to the model for a parsimonious fit of the surface. 

Both alternatives have been tested in synthetic and real corneas comparing with the standard Zernike fitting
methods.  rBF constitute a valuable tool in the reconstruction of the topography of complicated corneas; it
might serve as a complementary step to the Zernike basic fit. 
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Screening methods can be applied for rapid identification of veterinary drug (vd) residues in food matrices.
Many of these methods are based on the use of liquid chromatography (lc) coupled to mass spectrometry
(MS) using low and medium-resolution MS (lrMS/MrMS) analyzers, such as triple quadrupole (QqQ), time
of flight (toF) and quadrupole coupled to toF (Q-toF). However, they show certain drawbacks, such as the
need for optimizing the acquisition parameters for every single compound in QqQ or the need for extra reso-
lution or sensitivity in toF or Q-toF, in complex food matrices. In this sense, the aim of this study is the
development of a screening method based on full scan measurements using a high resolution (HrMS) analy-
zer, orbitrap, which provides higher resolution than toF and Q-toF. Furthermore, the high resolving power
of the orbitrap analyzer permits the determination of the analytes at low concentrations with enhanced accu-
rate mass measurements (< 1 ppm error) required for complex analysis.

this screening method for the determination of 26 vds in milk and powdered milk-based infant formulae has
been developed using an orbitrap analyzer combined with ultra-high pressure liquid chromatography (UHplc).
the extraction of the analytes was based on the QuecherS methodology, without sample clean-up. the iden-
tification of the target compounds was based on the retention time and the measurement of the accurate mass
(error < 3 ppm). confirmation was carried out applying a pseudo-MS/MS process based on the selection of
fragments generated in the Hcd collision cell (higher energy collisional dissociation), providing a fragmenta-
tion pattern comparable to the typical QqQ spectra. the performance characteristics of the proposed screening
method have been evaluated, such as cut-off and unreliability region, linearity and precision. lower values of
cut-off (≤ 5 µg kg-1) as well as the width of the unreliability region (< 4.5 µg kg-1) were obtained, demonstra-
ting the screening capabilities of the orbitrap analyzer. Furthermore, this analyser was also used for quantification
purposes and good performance characteristic were obtained. 

this study has demonstrated that the orbitrap analyzer can be suitable for the determination of vds in com-
plex food samples by using its screening capabilities. the study of the cut-off and unreliability region also
ensures that the proposed method can be used in routine analysis, offering high confidence results. 
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phytohormones are produced by plants and therefore they are currently used in ecological agriculture, repla-
cing the massive use of pesticides, fertilizers and synthetic plant growth regulators (analogous to the
phytohormones) by natural products. 

european Union has been fixed maximum residue limits (Mrls) for some phytohormones; i. e. naphthylace-
temide, naphthylacetic acid and 2,4-d (0.050 mg/kg). therefore, an ultra-performance liquid chromatographic
(UHplc) electrospray ionisation (eSI) tandem quadrupole mass spectrometric method has been developed.
polarity switching has been employed in the determination of six phytohormones in a single run using selec-
ted reaction monitoring.

the aim of this study was to achieve a simple extraction method for phytohormones (naphthylacetamide,
naphthylacetic acid, gibberellic acid, benzyladenine, indole-3-acetic acid and 2,4-d) to reduce sample han-
dling and increase sample throughput. therefore QuecherS procedure was applied; it showed recoveries
higher than 75 % and it provided low relative standard deviation (rSd) values. 

Separation and determination of the selected phytohormones were carried out by UHplc coupled to tandem
mass spectrometry (UHplc-MS/MS), using eSI in positive and negative ion modes. the majority of phyto-
hormones included in this study produce negative ions, whereas naphthylacetamide produces a positive ion.
thus, two separate analyses are normally required, one in positive-ion mode and the other in negative-ion
mode. Ideally, species of both polarities should be determined in a single analysis via polarity switching. the
very fast switching between negative and positive ion mode (20 ms) allowed the suitable detection of naphthy-
lacetamide (eSI+) and benzyladenine (eSI−), two close eluted phytohormones in one single run.

the method was validated and mean recoveries were evaluated at three concentration levels (50, 100, and
250 μg/kg), ranging from 75 to 110 % at the three levels assayed. Intra and interday precision, expressed as
rSd, were lower than 20 and 25% respectively. limits of quantification were equal or lower than 10 μg/kg.
the developed procedure was applied to several courgette samples, and naphthylacetic acid, naphthylace-
tamide and benzyladenine were found in some of the analysed samples.

the QUecHerS and UHplc-MS/MS methods were developed and validated for the simultaneous determi-
nation of gibberellins, cytokinins and auxins in vegetable samples in less than 7 min. 
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gold nanoparticles (aunps) have recently been a focus of increased interest for their therapeutic potential as
drug delivery carriers due to their attractive characteristics such as size, robust stability and biocompatibi-
lity.1,2,3 the goal of gold nanocarriers is to arrive at the diseased tissues after administration into circulatory
system and one of the aproaches that is being developed in different systems is the decoration of the carrier
surface with targeting ligands for specific recognition by cell surface receptors. aunps bearing saccharides
may be useful as carriers for transporting drugs to membrane containing specific sugar receptors. In addition,
aunps provide a versatile scaffold for the construction of multivalent structures of bioactive molecules such
as glycosides. this latter feature would allow the use of the so-called glycoside multivalent effect as a means
to increase the protein-saccharide binding and therefore could improve the effectiveness of the drug delivery
system. as aunps can serve as platform for the construction of multifunctional systems, in addition to the tar-
geting ligands, other elements could be appended on the aunps surface providing sensing and/or drug
encapsulating functions. In this communication, we describe the preparation of aunps containing multiple
copies of lactose and β-cyclodextrin linked to the np surface through a polyethylene chain. lactose is a car-
bohydrate that is specifically recognized by galectins, a familily of lectins that are overexpressed on cancer
cells. In addition, cyclodextrins are able to form host-guest complexes with a large variety of hydrophobic mole-
cules in aqueous solution given the unique nature imparted by their structure. as a result, these molecules
have found a number of applications in a wide range of fields such as, pharmaceutical applications for drug
release.4 In order to evaluate the potential of these cyclodextrin-coated glyconanoparticles as site-specific
molecular carriers we studied both their affinities for a biological target and the inclusion complexation beha-
viour with some representative guest molecules by using microcalorimetric titrations. as a biological target the
plant lectin from peanut (Arachis hypogaea) was chosen. peanut lectin (pna) is a homotetrameric protein
with a molecular weight of 110 kda that has one saccharide-binding site per subunit and binds with high affi-
nity β-galactosyl residues through specific binding interactions.5
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el año 2011 ha sido nombrado año Internacional del alzheimer, enfermedad neurológica que produce un dete-
rioro progresivo y total de las funciones cognitivas. es la principal causa de demencia en personas mayores
de 65 años y en españa están afectadas actualmente unas 600.000 personas, pero se estima que unas  200.000
más están sin diagnosticar. en pocos años estas cifras pueden alcanzar valores equivalentes a los necesa-
rios para que una enfermedad se considere una epidemia.
el desarrollo de la enfermedad de alzheimer está asociado a la formación de depósitos de proteínas conoci-
dos como amiloides. estas proteínas proceden de proteínas que se encuentran habitualmente en el cerebro
en su correcta conformación tridimensional pero, por causas desconocidas, sufren un proceso por el cual cam-
bian su disposición tridimensional formando agregados fibrilares que son insolubles y resisten la degradación
enzimática. estas fibras en general están formadas por un único tipo de proteína y se caracterizan por una
estructura común y repetitiva que adquiere la estructura de hoja plegada beta.  nuestro laboratorio está espe-
cializado en la determinación estructural de proteínas, que es la única técnica que puede proporcionar información
a nivel molecular de los factores que dan lugar a la estabilización y formación de las fibras amiloides. actual-
mente estamos realizando estudios con varias  proteínas que nos puede dar una información única para poder
determinar los factores moleculares que favorecen los primeros pasos de la formación de los agregados mole-
culares que conducen a la formación de las fibras amiloides. en concreto, estamos realizando estudios con el
dominio SH3 de la Src-tirosina quinasa, proteína implicada en procesos cancerígenos, la cual sufre un proce-
so conocido como entrecruzamiento de dominios que en los últimos años ha sido reconocido por la comunidad
científica como un primer paso del proceso de formación de amiloides. la ventaja de esta proteína es que ha
demostrado ser un sistema modelo ideal para realizar estos estudios, ya que nuestro grupo ha descubierto
bajo qué condiciones se puede promover la formación de los dominios entrecruzados, pudiendo obtenerlos de
forma controlada. así mismo nuestro grupo ha descrito también la formación de amiloides en otros dominios
SH3 homólogos, de los cuales cuenta con información estructural muy valiosa ya que un número considera-
ble de estructuras de estos dominios ha sido obtenida por nuestro grupo a muy alta resolución (cercanas al
1Å) usando radiación sincrotrón. ello nos ha permitido detectar la presencia de ciertas modificaciones en los
aminoácidos presentes en los elementos que conectan la estructura secundaria y que pueden actuar de bisa-
gra para la apertura necesaria para que se origine el entrecruzamiento entre los dominios. 
el estudio de los mecanismos por los cuales se da el plegamiento anómalo de las proteínas entrecruzadas, para
su posterior evolución a fibras amiloides, es crucial para poder conocer la causa de su funcionamiento anóma-
lo y su implicación en enfermedades tan importantes como la de alzheimer,  parkinson o Huntington. las fibras
amiloides son también protagonistas en el papel desempeñado por los priones en la conocida como mal de las
vacas locas o encefalopatía espongiforme bovina que provoca en humanos la enfermedad de creutzfeldt-Jakob.
Solo conociendo el mecanismo de formación de las fibras amiloides se puede abordar una terapia racional de
las enfermedades producidas por las mismas para poder prevenirlas o combatirlas una vez desarrolladas. debi-
do al progresivo aumento de las expectativas de vida de la población mundial, las enfermedades producidas por
la formación de depósitos de amiloides serán no en mucho tiempo las que afecten a un mayor número de seres
humanos. ello requiere que la comunidad científica no se vea afectada de por el "Alzheimer" y se ponga en acción
para estudiar de forma exhaustiva las causas moleculares de este importante grupo de enfermedades.
Agradecimientos. this research was funded by the Spanish Ministry of education and Sciences, andalusian
regional government (Spain) and Feder (eU) (grants BIo2009-13261-c02-01/02 and p09-cvI-5063 of the
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phenolic compounds can be found in wastewater (WW) effluents via different sources. For this reason, the
development of sensitive analytical methodologies for the simultaneous determination of phenols belonging
to different groups is needed to assure the quality of WW effluents. When gas chromatography (gc) is used
for the analysis of these compounds, a derivatization step is required in order to improve their chromatogra-
phic performance and their sensitivity. a well-known critical point in the analysis of WW is the matrix effect.
consequently, two quantification methods such as matrix-matched calibration (MMc) and standard addition
calibration (Sac) have been compared in order to minimize it. the aim of this work was the simultaneous
extraction and determination of different phenolic families in WW effluents, evaluating the best quantification
strategy for this purpose.

depending on the treatment received, WW effluents can have different amounts of suspended particulate mat-
ter (SpM). In order to verify whether the phenolic compounds were also present in the SpM, a previous
distribution study was carried out and it was concluded that the analysis of WW effluents could be limited to
the aqueous phase. the target compounds were extracted by solid phase extraction (Spe) without any eva-
poration step after the elution. a derivatization stage was performed before the chromatographic analysis, and
two calibration approaches were compared (Sac and MMc).

the obtained results demonstrated that Sac provides more accurate results than MMc for the quantification
of phenols in WW effluents. 
the limits of quantification ranged from 0.03 µg l-1 to 2.5 µg l-1. recoveries in the range 60–120%, with pre-
cision values ≤ 30% were obtained.

In conclusion, a single extraction method for the simultaneous extraction of different families of phenols in WW
effluent samples has been developed using Spe. a distribution study of the compounds between the aqueous
phase and the SpM was carried out, verifying that the SpM could be discarded during the extraction. a study
using MMc versus Sac was performed in two different treated WW effluents showing that Sac is the most
suitable quantification approach. the method was finally applied to real WW samples with satisfactory results.
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the molecular characteristics of chlorothalonil can cause particular determination difficulties in some vegeta-
ble commodities such as leek or garlic. these difficulties are mainly related to the low recoveries obtained
using common multi-residue methods (MrMs) - a consequence of the very high interaction level with natural
components in the matrix. these shortcomings were pointed out in the last european proficiency test for pes-
ticide residues on Fruits and vegetables, where false negatives for chlorothalonil in leek were observed at
around 50%.

In this study we have evaluated the ethyl acetate, the dutch mini-luke and the Quechers MrMs to com-
pare their capabilities for chlorothalonil determination using gc-MS/MS in both the electron impact ionization
(eI) and negative chemical ionization (ncI) modes. Best recoveries (in the range of 100-120%, with an rSd
below 20%) were obtained using the dutch mini-luke method. lower values (52-70%) were obtained for ethyl
acetate whereas no recovery was obtained when the Quechers method was applied. Furthermore, tomato
matrix was also included in the experiments in order to facilitate the comparability of results. 

two ionization modes, electron impact ionization (eI) and negative chemical ionization (ncI) in gc-MS/MS
were applied to evaluate their respective advantages and disadvantages for quantification and identification.
as expected, ncI showed limits of detection (lods) 5 to 10 times lower than eI. However, in both cases, the
lods were still below 10 µg Kg-1.the proposed optimal method was applied for chlorothalonil determination
in leek and garlic with good results - in accordance with the european Union (eU) analytical Quality control
(aQc) guidelines for pesticides analysis.
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la litiación dirigida a la posición orto ha superado a la sustitución electrofílica aromática clásica como princi-
pal metodología para introducir distinto grado y tipo de funcionalización en anillos aromáticos de manera
regioselectiva. los grupos directores ejercen la doble función de aumentar la acidez de los protones orto y
aproximar la base a dicha posición. existe una amplia variedad de grupos fosforados que se han utilizado
para dirigir la litiación hacia la posición orto de un anillo P-fenílico, aunque el estudio de funciones fosforadas
que contienen hidrógenos ácidos se ha iniciado recientemente.1 los aminofosfacenos son compuestos que
contienen la agrupación n-p=n, que les hace susceptibles de participar en procesos de metalación dirigida
y les confiere una gran capacidad de complejación a metales.

el trabajo que aquí se presenta consiste en el uso de la función aminofosfaceno como director de metalación
orto, y el posterior tratamiento con electrófilos de muy diversa naturaleza con el propósito de formar nuevos
enlaces carbono-carbono y carbono-heteroátomo. el procedimiento permite acceder a una gran variedad de
productos funcionalizados en posición orto con sustituyentes tales como Me, I, r1r2coH, cH2cHcH2, SnMe3,
SiMe3, y ph2po con elevados rendimientos, algunos de los cuales presentan una disposición de heteroáto-
mos adecuada para actuar como ligandos bidentados en química de coordinación. Utilizando sustratos quirales
en el grupo amino se obtienen productos enantioméricamente puros desimetrizados en el grupo pph2 con
excelente diastereoselectividad.
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a straightforward natural abundance 2d HMQc nMr experiment between lithium-7 and nitrogen-15 is des-
cribed. this fast, reliable and routinely implementable method represents a powerful spectroscopic tool to
study species in solution containing nitrogen-lithium bonds, where for instance isotopic labeling is not availa-
ble or only possible with synthetic difficulties.1 We report herein the use of this methodology together with noe,
pgSe diffusion nMr, and x-ray crystallography to unravel the structure of some old and new lithiated spe-
cies, where pMdta, tMeda and (-)-sparteine play a significant role.
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los sistemas de liberación controlada están diseñados para suministrar niveles óptimos de ingrediente acti-
vo (plaguicida y/o fertilizante) en el lugar preciso y en un periodo de tiempo deseado, reduciendo las pérdidas
por lixiviación y evaporación, con lo que disminuyen la necesidad de aplicarlos frecuentemente y en mayor
cantidad de la realmente requerida. Un incremento en los niveles de nitratos pone en peligro la aptitud del
agua para su uso potable, provoca su eutrofización causando un gran daño a ríos, lagos, humedales y aguas
costeras. las consecuencias son pérdidas de carácter económico y alto riesgo para la salud. por otra parte,
los nitratos presentes en la solución del suelo pueden ser reducidos por cierto tipo de bacterias hacia las for-
mas gaseosas de n2, no y n2o que pasan a la atmósfera del suelo y de ésta a la atmósfera exterior. el papel
de n2o  es incuestionable por su directa implicación en el  fenómeno de contaminación atmosférica conoci-
do como efecto invernadero.

teniendo en cuenta todo lo indicado, el objetivo de este trabajo es la preparación y ensayo de sistemas de
liberación controlada de nitratos como alternativa a las formulaciones existentes, ya sean las clásicas o las
escasamente utilizadas formulaciones de liberación lenta1,2. Se han empleado para ello matrices poliméricas
o sólidos inorgánicos como medios encapsulantes, e investigado los agentes coadyuvantes de característi-
cas más apropiadas para conseguir una encapsulación más efectiva, con la finalidad de prevenir la
contaminación del medio hídrico por nitratos. pretendemos así, contribuir por un lado, a preservar este impor-
tante recurso natural, imprescindible para una producción agrícola sostenible, y por otro, a evitar los efectos
tóxicos de las aguas contaminadas, cuando éstas se usan para consumo humano y animal. 

los resultados obtenidos podrán ser utilizados para diseñar nuevas estrategias de prácticas agrícolas con
objeto de hacer frente a la grave contaminación del medio acuático.

Agradecimientos. los autores de este trabajo agradecen a la agencia española de cooperación Internacio-
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the current legislation in food implies the determination of a high number of residues and organic contami-
nants, such as veterinary drugs (vds) and pesticides. low quantification limits, wide scope analysis and
efficiency are demanded by food laboratories. Some of these requirements are hardly complied with current
analytical techniques, which are based on chromatographic techniques coupled to low resolution mass spec-
trometry (lrMS) analyzers, such as triple quadrupole (QqQ). However, lrMS shows limitations when a huge
number of contaminants must be simultaneously analyzed. Besides, QqQ are only focused on target analy-
sis, discarding relevant information about other non-target contaminants and residues. these drawbacks can
be overcome by the use of high resolution mass spectrometry (HrMS) instruments, such as orbitrap, which
operates in the full scan mode (theoretically, no limitations in number of monitored compounds) and providing
accurate mass measurements and the possibility of performing retrospective analysis for the determination
of non-target compounds.

a group of ~400 pesticides and vds were included in the database. the average MS parameters were esta-
blished for the analysis of the compounds by UHplc-orbitrap-MS. the characteristic ion of each analyte was
defined for identification purposes, ([M+H]+, [M+na]+, [M-H]-, [M+cH3coo]-, etc.). chromatographic para-
meters involved in the separation of the target compounds were also optimized. Finally, the selected compounds
were characterized by retention time, molecular mass (mass accuracy) and spectrum. 

a screening method has been developed for the determination of ~400 compounds by UHplc-orbitrap-MS,
establishing a database that includes retention time and characteristic ions of the target compounds. the pro-
posed database allows the automated search of the analytes, and then, the confirmation and quantification
of the detected compounds can be carried out within the same injection.

the full scan mode permits the acquisition of all the ions produced in the source and, thus, the number of
analytes is (theoretically) unlimited in the selected m/z range. on the other hand, the HrMS instruments can
improve the identification/confirmation process with the information provided by accurate mass measurements.
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In the last years, a large number of compounds have been pointed out as possible environmental contami-
nants. these compounds usually named as emerging contaminants belong to different chemical groups and
come from different uses. pharmaceuticals, personal care products, flame retardants, plasticizers, etc., have
been and are currently investigated in natural and wastewater to gain knowledge about their presence, beha-
viour and fate in the environment and, more importantly, about its possible impact on environmental quality.
current research efforts in environmental analytical chemistry include the development of analytical metho-
dologies with the ability of screening and detect hundreds of contaminants at ultra-trace levels. this performance
should not be limited to known species (targeted analysis) but also to unknown or unexpected species (untar-
geted approaches) for which no standards are available in advance to the analysis. In this study, a systematic
approach is proposed to assist and simplify the identification of transformation products (tps) of organic con-
taminants which might be even more hazardous and persistent than the parent compounds. It is based on the
use of characteristic fragmentation undergone by organic contaminants during MS/MS fragmentation events,
and the relationship and consistency with the transformations experimented by these chemicals in the envi-
ronment or during water treatment processes. therefore, the fragmentation pathways of the parent species
can be used to predict possible tps since bonds that are easily cleaved under collision-induced dissociation
(cId) conditions are likely to be cleaved in reactions at real ambient conditions. With this in mind, a databa-
se containing accurate-mass information of 147 compounds and their main fragments generated by cId
MS/MS fragmentation experiments was created using an lc-QtoF-MS/MS system. the developed databa-
se was applied to the identification of tentative tps and related unexpected compounds in eight wastewater
effluent samples. the approach comprises basically three stages: (a) automatic screening, (b) identification
of possible tps and (c) confirmation by MS/MS analysis. parameters related to the search of compounds in
the database have been optimized and their dependence with the exhaustiveness of the study evaluated.
eight degradation products were identified with a high grade of accuracy and three of them were confirmed
by analysis of the corresponding analytical standards. 
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the allylation of epoxides is a common process used in the preparation of interesting natural products that
can be achieved with strong nucleofiles like allymagnesium or lithium derivatives. However, it can also be done
under non basic conditions using moisture-, oxygen-, and thermally-stable allylsilanes or allystannanes as
nucleophiles.1 However, due to the high toxicity of tin derivatives, the environmentally friendly organic silicon
derivatives seem to be a better choice as starting materials. While the enantioselective desymmetrization of
achiral meso epoxides is an interesting way to create new stereogenic centers, it is already known that in the
absence of the lewis acid, the nucleophilic opening of such unreactive epoxides is a very slow reaction. acti-
vation by coordination of a lewis acid, such as BF3 oet2, to the oxygen atom of the oxirane is required. Indeed,
several methodologies using asymmetric catalytic systems have been successfully developed for the enan-
tioselective opening of meso-oxiranes by noncarbon nucleophiles (including the cn group),2 as well as
organometallic species, mainly organolithium reagents. We present here for the first time the desymmetriza-
tion of meso epoxides by ketene trimethylsilyl acetals catalyzed by a copper(I) fluoride-phosphine complex.
the attempts of addition of allysilanes, allylsiloxanes and ketene silyl acetals to epoxides in the presence of
copper catalysts were unsuccessful due to the low reactivity of epoxides towards these mild reagents, even
in the case of the very reactive styrene oxide. However, when the reaction was performed in the presence of
BF3 oet2, a clean reaction took place, affording the corresponding addition products. It has been proposed
that a copper enolate generated through transmetalation is the actual nucleophile, and the addition of a stoi-
chiometric amount of (eto)3SiF to facilitate the rate-determining catalyst turnover is essential.3

these results, clearly indicating that copper enolates are compatible with boron trifluoride activation of oxira-
nes, prompted us to check if the reaction could be applied to the desymmetrization of meso epoxides. thus,
we treated  cyclohexene oxide with a ketene trimethylsilyl acetal in the presence of both BF3 oet2 and a chi-
ral copper(I) complex generated in situ. We were delighted to observe a clean addition reaction. the degree
of stereocontrol of this reaction is being currently studied.
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Functionalization of c–H bonds by metal carbenoid insertion is a process that usually shows high regio- and
stereoselectivity. Its most useful application is the intramolecular reaction that occurs with high selectivity for
the formation of five-membered ring products. the use of dimeric rh(II) complexes in this area has been exten-
sively developed.1 the mechanism of this reaction involves simultaneous c–H bond breaking, c–c and c–H
bonds formation, and the dissociation of the metal catalyst from the original carbene center.

recent studies show that iridium complexes are also capable of catalyzing c–c bond coupling via carbenoid
insertion into c–H bonds. Katsuki et al. reported that iridium(III)–salen complexes catalyze asymmetric inter-
molecular c–H insertion of carbenes at the α position of tHF and at the allylic position of 1,4-cyclohexadiene.2

In both cases, the reactions are highly enantioselective and in the case of tHF, highly diastereoselective. Sim-
ple α-methyl-α-diazoacetate gave the insertion without the usual β-H-elimination competing reaction.

We have explored the intramolecular c-H insertion to form dihydrobenzofurans (1→2) promoted by iridium
complexes.

a selection of Ir(0), Ir(I) and Ir(III) catalysts were assayed. In the presence of Ir(0) only degradation products
were obtained. Ir(III) gave mainly dimerization, together with the desired cyclization products in a small ratio.
excellent results were obtained with the binuclear iridium (I) porphyrin complex (tpp)[Ir(co)3]2 described by
Kadish,3 which promoted fast cyclization at -78ºc in yields higher than 98%.
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Most of the analytical methods currently applied in food control laboratories, both administration and private,
are aimed at the identification of target compounds. these methods employ highly selective analytical tech-
niques, which mean that compounds not included in these methods escape detection. given that the current
need to detect the compounds unauthorized use is prohibited, whose presence is not expected in the sam-
ples, it is necessary to extend the scope of the methods to include a large number of potential compounds.
thus, an alternative can be the use of quick and simple screening methods to allow positive identification,
within a wide range of compounds, along with subsequent confirmation and quantification of them. 

the goal of this work has been gaining an insight into the performance of a based accurate mass measure-
ment screening for a wide range of pesticide residues in different matrices using lc-QtoF-MS and library-based
automated detection. With this aim, 97 pesticides at three concentration levels (20, 50 and 100 µg l-1) were
investigated in representative fruit and vegetable matrices belonging to two different commodities groups: high
water content (tomato, pepper, zucchini and leek) and high acid and water content (orange)1; and we inves-
tigated how sensitivity, matrix interference effects, calibrant suppression, efficiency of algorithm search, etc.
affects in the automatic identification.

Sensitivity had been point as the main pitfall of the automatic search. also, some failures in the software for
automatic data treatment in terms of analysis of isobaric compounds, isotopic information, spectra deconvo-
lution and speed data processing have been detected, and they should be improved.
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Los ß -aminoácidos presentan propiedades farmacológicas únicas, ya sea en su forma libre o como compo-
nentes de una gran variedad de productos naturales1. Esto ha propiciado que numerosos grupos centren su
investigación en la síntesis de ß-aminoácidos no naturales para el diseño de nuevos fármacos2-3 y como pre-
cursores de ß-péptidos ya que presentan importantes ventajas y propiedades farmacológicas frente a los
formados por a-aminoácidos4-5.

Los ß-aminoácidos naturales ß-alanina y a-metil-ß-alanina son producidos en la naturaleza mediante  la degra-
dación reductiva de pirimidinas, a través de una cascada enzimática llevada a cabo por las enzimas
dihidropirimidina deshidrogenasa (EC 1.3.1.2), dihidropirimidinasa (EC 3.5.2.2) y ß-ureidopropionasa (EC
3.5.1.6)6. En nuestro grupo se ha llevado a cabo un amplio estudio de la dihidropirimidinasa de Sinorhizo-

bium meliloti 7 y la ß-ureidopropionasa de Agrobacterium tumefaciens C588, demostrando la alta promiscuidad
de sustrato de ambas enzimas. Tras estos resultados se ha considerado la posibilidad de producir ß-amino-
ácidos a partir de dihidrouracilos empleando un sistema formado por ambas enzimas recombinantes, estrategia
no considerada hasta la fecha. Resultados preliminares muestran la posible síntesis de ß-alanina, a-metil-ß-
alanina, ß-homoalanina y a-fenil-ß-alanina mediante este sistema.
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enzymatic kinetic resolution is a widely used biotechnological tool for the production of enantiomerically pure/enri-
ched compounds. This technique takes advantage of the enantioselectivity or enantiospecificity of an enzyme for
one of the enantiomers of a racemic substrate to isolate the desired isomer. N-Carbamoyl-D- and L-amino acid
amidohydrolases (D- and L-carbamoylases) are model enzymes for this procedure due to their strict enantios-
pecificity1. This enzyme has become crucial in the industrially used multienzymatic system known as “Hydantoinase
Process” for the production of optically pure D-amino acids, where the kinetic resolution accomplished by cou-
pling an enantioselective hydantoinase and the enantiospecific carbamoylase is enhanced by the
enzymatic/chemical dynamic kinetic resolution of the low-rate hydrolyzed substrate2. During the last years, we
have focused our research on finding different L-carbamoylases with different substrate specificities to enhance
the possibilities of the Hydantoinase Process for the production of non-natural optically pure L-amino acids3-7, as
the enantioselectivity of D-hydantoinases hampered the profitability of this process8. Through different approa-
ches (Fig. 1), we have been able to produce several optically pure amino acids (e.e. ≥ 99 %) starting from different
N-substituted amino acids or 5-mono-substituted hydantoins (Soriano-Maldonado and Rodríguez-Alonso et al.,
works in preparation). Among them, L-homophenylalanine, precursor of enalapril, was proved to be generated
in situ without further purification processes.
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Figure 1. Different applications of D- and L-carbamoylases. a) “Carbamoylase process” (R1=carbamoyl; L-system, dashed line; D-system, full line).

b) “Modified hydantoinase process” (L-system). Subst-aa: N-substituted-amino acid (N-formyl-, N-carbamoyl- or N-acetyl-amino acids); hyd: 5-

monosubstitued hydantoin; c-aa: N-carbamoyl-amino acid, aa: amino acid.
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Important biological events such as viral and bacterial infections, cell-cell adhesion, inflammatory and immu-
ne response, fertilization, and cancer metastasis are governed by multivalent interactions between carbohydrates
and cell-surface proteins.1 Inherent in the advance of glycomics, is the challenge to develop synthetic tools
that can be used to inhibit, modulate, detect and probe those interactions.2 In this respect, ferrocene-contai-
ning carbohydrates could be of particular interest as the reversible and tunable redox properties of the ferrocene
moiety could be applied in the development of molecular devices for the detection of carbohydrate-protein
interactions, as well as in a redox switchable control of such interactions.

Considering the above, we have synthesized electroactive PAMAM-based glycodendrimers which include 4
(P0FcM4), 8 (P0FcM8) or 16 (P0FcM16) ferrocene-mannose units. The capabilities of these compounds to
recognize Concanavalin A (Con A) and to act as electrochemical sensors for such lectin has been studied
using calorimetric and electrochemical methods and compared with results obtained for ferrocene-mannose
conjugates synthesized previously that contain one (FcM) or two (FcM2) mannose units.3
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Docosahexaenoic acid (DHA, 22:6n-3) is a n-3 polyunsaturated fatty acid (n-3 PUFA) which has been widely
reported to possess a beneficial physiological activity decreasing the risk of suffering cardiovascular disor-
ders. Also, it is essential for a suitable visual and cognitive development in childhood.

DHA is mainly found in marine oils, being fish fillet the most common dietary supply. However, this option is
not environmentally sustainable at a long term due to the reduced global fish stocks. This way, new DHA sour-
ces must be found to meet the increasing demand of this FA. In this study, viscera (gonads, intestine and
stomach) from Dicentrarchus labrax and Sparus aurata, which are considered as by-products in the fishing
industry, have been used to obtain a purified DHA extract.

oil was extracted from viscera using n-hexane as solvent. After that, it was derivatized to obtain the corres-
ponding FA ethyl esters (FAees). DHA-ee extract was purified by means of a gravimetric normal-phase
chromatographic column with silica gel and silver nitrate as stationary phase. The mobile phase was compo-
sed by volumetric mixtures of n-hexane, acetone and ethanol with increasing polarity. 

As a result of this work, a purified DHA extract (100% DHA purity on total FAs) has been obtained. Further-
more, all solvents employed in this methodology are currently allowed for food industry processing.
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Fish processing and marketing as fillets adds value to the product from direct marketing; however, the edible
part does not exceed 40% of fresh weight of the animal. The by-products of the fishery and aquaculture industry
include heads, fins, skin, black meat and viscera (gonads, intestine and stomach), being the latter characte-
rized by a high moisture content, high biological value protein and oils with high content in essential fatty acids
(FAs) that are required by many industries including food, agriculture, aquaculture and pharmaceuticals. 

This work aims to analyze chemical composition of byproduct obtained in a processing plant of cephalopods,
octopus (Octopus vulgaris) and cuttlefish (Sepia apama) and the viscera obtained in processing plant of cul-
tured sea bream (Sparus aurata) and sea bass (Dicentrarchus labrax) to assess cost-effective use of this by
products.

Cuttlefish by-products showed high moisture content; 20% dry matter with a high protein percentage (70%)
and a very low lipid content (less than 3%). These features make this an ideal material for use as high-qua-
lity protein source. octopus viscera had 40% dry matter, for a 55% protein. In this species, lipids were higher
than in cuttlefish by-products (under 20%), being the fatty acid profile rich in polyunsaturated FA content, with
noticeable amounts of ePA and DHA.

Viscera obtained from cultured sea bream and sea bass had higher content of dry matter (50%) than the same
from cuttlefish and octopus. In this case, protein content was the lowest (30%), but for a high lipid value (under
55%). In all cases, FA profile had an optimal composition for the use of these products as raw material to
attempt the concentration of polyunsaturated FAs, which significantly increase the added value of processed
by-products of aquaculture, as ingredients highly valued for the food industry.
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Triacylglycerols (TAGs) containing specific fatty acids in designated positions are called structured lipids (SLs),
and they have become of interest because beneficial effects of these TAGs are closely associated to their
structures. Mammalian pancreatic lipase hydrolyzes the ester linkages at the sn-1 and sn-3 positions with a
preference for medium-chain over long-chain fatty acids. This way, MLM-type SLs containing medium-chain
fatty acids (M) at sn-1 and sn-3 positions and long-chain fatty acids (L) at the sn-2 position could provide an
improved absorption of the resulting sn-2 monoacylglycerol (sn-2 MAG) through the intestinal mucosa.

Sn-2 MAGs are convenient reagents for the synthesis of structured lipids. However, the yields in the synthe-
sis and purification methodologies depend on the impact of acyl migration which isomerizes the sn-2 MAGs
to sn-1 MAGs. This way, that factor should be taken into account when obtaining and purifying the desired sn-
2 MAGs.

The objective of this study was the obtaining of sn-2 MAGs from echium plantagineum seed oil containing
gamma-linolenic acid (GLA, 18:3n-6) and stearidonic acid (SDA, 18:4n-3) as the most relevant components.
Synthesis yield and acyl migration rate caused during purification processes have been reported.

Echium plantagineum seed oil was hydrolyzed and the resulting sn-2 MAGs were purified by chromatogra-
phic column and by liquid-liquid extraction. Recovery yield and acyl migration rate (via 1H-NMR analysis) were
determined.

High acyl migration rates have been obtained when both purification methods are employed. This way, sn-1
MAGs are 1.5 times more abundant than sn-2 MAGs after the purification processes have been carried out.
Chromatographic column purification offer better results for MAG purification after hydrolysis (more than 95%)
than liquid-liquid separation (up to 50%).
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The potential marketing of the edible sea urchin (Paracentrotus lividus) has considerably increased in the last
two decades due to both good aroma and taste. The edible portion comprises the gonads, which are half-
moon-shaped, yellow to orange, and constitute approximately 10% on total weight. The global exploitation of
natural resources of the sea urchin fishery has prompted increased interest in aquaculture of sea urchins (echi-
niculture). Successful commercial farming of sea urchin depends of several factors related to the consumer
acceptance, mainly an adequate quality of the farmed specimens compared with the wild ones. one of the
main quality indexes in farmed fish for human consumption is the fatty acid (FA) profile of lipid stored in gonads.
FA composition in this species, as commonly occurs in marine organisms, must be considered as the result
of endogenous synthesis and exogenous dietary supply. Also, differences in total fat amount between male
and female gonads may be due to the different reproductive effort, which is higher in females.

The objective of this study was to investigate the FA composition of the gonad in male and female sea urchins,
and to compare farmed and wild species obtained from the south coast of Spain. According to the resulting
data, it is noticeable that the lipid content was higher in females than in males, both in wild and farmed sea
urchin. For both sexes, lipid contents were higher in farmed than in wild specimens. Among identified satura-
ted FAs, the most abundant were myristic (14:0) and palmitic (16:0). Among identified monounsaturated FA,
palmitoleic acid (16:1n-7) and vacenic acid (18:1n-7) were in the top of the range, while docosahexaenoic acid
(22:6n-3) had the highest figures among PUFAs. By comparing wild and farmed sea urchins, the farmed ones
showed a significantly decrease in the relative proportion of total n-3 PUFAs, and a noticeable increase in
monounsaturated FAs. No differences were found between males and females FA profiles for the two types
of sea urchins.
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Los aminoácidos son utilizados como aditivos alimentarios, en la fabricación de fármacos, cosméticos, pes-
ticidas, curtidos sintéticos o reactivos quirales.1

el “Proceso de la Hidantoinasa” permite obtener D-aminoácidos ópticamente puros a partir de mezclas racé-
micas de hidantoínas monosustituidas en el carbono 5, de manera sencilla, barata y menos contaminante
que los métodos de síntesis química y quimioenzimática.2 Sin embargo, este sistema es muy poco eficien-
te para la producción de α-L-aminoácidos ópticamente puros.3

el objetivo de este trabajo es la producción de L-aminoácidos no naturales ópticamente puros a partir de D,L-
hidantoínas-5-monosustituidas, mediante un sistema multienzimático derivado del “Proceso de la Hidantoinasa”
formado por las enzimas D,L-hidantoinasa, hidantoína racemasa, L-carbamilasa y carbamil racemasa (Figu-
ra 1).

Agradecimientos: este trabajo ha sido financiado por el Ministerio de Ciencia e Innovación, el Fondo Social
europeo (FSe), el Fondo europeo para el Desarrollo Regional (FeDeR) y la Consejería de economía, Inno-
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75

2011 I MINI-SIMPoSIo De INVeSTIGACIóN eN CIeNCIAS exPeRIMeNTALeS

1 Juaristi, e., López-Ruíz, H. Curr. Med. Chem. 1999, 6: 983-1004.

2 Clemente-Jiménez, J. M., Martínez-Rodríguez, S., Rodríguez-Vico, F., Las Heras-Vázquez, F. J. Recent Patents Biotechnol. 2008, 2: 35-46.

3 Wilms, B., Wiese, A., Syldatk C. Mattes, R., Altenbuchner, J. J. Biotechnol. 2001, 86: 19-30.

Figura 1. “Proceso de la Hidantoinasa

modificado”. HYD: hidantoína-5-

monosustituida; NCAA: N-carbamil-

aminoácido; AA: aminoácido. 
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Ruthenium complexes have shown interesting properties useful in areas like catalysis, materials, photoche-
mistry, biology, etc. Most of the ruthenium complexes are not water-soluble, which limits their use in water or
systems with large concentration of water like biological systems. The main interest of the research team of
the University of Almeria responsible of this communication is the synthesis and study of new water-soluble
ruthenium complexes. one of the most interesting results obtained was the synthesis, characterization and
study of the first example of a water soluble hetero-metallic organometallic polymer {[(PTA)2CpRuDMSo]-
AgCl2}n. This complex is air stable and display an interesting gel behavior in water solution. other interesting
example of water-soluble organometallic hetero-polymetallic compounds is the Ru-Ru-Au polymer
{[{(PTA)2CpRu−µ-CN−RuCp(PTA)2}-µ-Au(CN)4-]}n that is the first known coordination/organometallic thermo-
gel in water. This complex additionally exhibits nice chemical, physical-chemical and biochemical properties.1

As a consequence of the interesting properties of the two known examples of water-soluble hetero-poly-
metallic complexes the Almeria research team has devoted hard efforts to synthesize new examples of this
family of complexes. In this communication we present the new water soluble, air stable Ru-Ru-Co polymer
complex {[{(PTA)2CpRu−µ-CN−RuCp(PTA)2}-µ-CoCl3-]}n (Fig. 1).

Acknowledgements. Financial support co-financed by the eU FeDeR: the Spanish MICINN (CTQ2010-20952)
and Junta de Andalucía through PAI (research teams FQM-317) and excellence Projects P07-FQM-03092
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Figure 1. Crystalline structure of the water soluble air stable polymer {[(PTA)2CpRu−CN−RuCp(PTA)2]-CoCl3-}n
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Formamidases (eC 3.5.1.49) are poorly characterized proteins. In spite of this scarce knowledge, ammonia has
been described as playing a central role in the pathogenesis of human1 pathogens such as Helicobacter pylo-
ri, for which formamidase has been shown to participate in the nitrogen metabolic pathway2. Sequence analysis
has revealed that at least two different groups of formamidases are classified as eC 3.5.1.49: on the one hand,
the derivatives of the FmdA-AmdA superfamily, which are the best studied to date, and on the other hand, the
derivatives of Helicobacter pylori AmiF. Here we present the cloning, purification, and characterization of a recom-
binant formamidase from Bacillus cereus CeCT 5050T (BceAmiF), the second member of the AmiF subfamily
to be characterized, showing new features of the enzyme further supporting its relationship with aliphatic ami-
dases. We also present homology modeling-based mutational studies confirming the importance of the Glu140
and Tyr191 residues in the enzymatic activities of the AmiF family. Moreover, we can conclude that a second
glutamate residue is critical in several members of the nitrilase superfamily, meaning that what has consistently
been identified for decades as a C-e-K triad3,4 is in fact a C-e-e-K tetrad (Figure 1).
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Figure 1. Modeled BceAmif showing the identified C-e-e-K tetrad in several members of the nitrilase family.
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Arachidonic acid (AA, 20:4n-6) is found in human breast milk and can directly affect infant growth. So the exis-
tence of AA in infant formulas is very important, especially for the purpose of supporting an adequate n-6/n-3
balance for the correct development of formula fed infants. Because of that, there is a high demand of AA from
pharmaceutical and infant alimentary industries.

Purification of AA from different sources has been widely reported, and in most cases AA is obtained in the
free fatty acid form or as methyl and ethyl esters. It seems that acyl groups in triacylglycerols (TAGs) show
more metabolic activity and also human absorption is improved if acyl groups are supplied as TAGs.

The aim of this work was to purify an AA-enriched fraction of TAGs from commercial single cell oil named
ARASCo® (38-44% AA content) by employing food-safe methodologies.
TAG profile of ARASCo was obtained by RP-HPLC and the fatty acid (FA) profile of each cluster was deter-
mined by GLC. Later, normal-phase chromatography was used to purify the fraction with the highest AA content
by employing different mixtures of solvents (n-hexane, acetone and ethanol) with increasing polarity.

An AA-enriched fraction of TAGs with an AA content of 90.9% was obtained with a 56.3% purification yield
(referred to the target peak).

This purification method allows the obtaining of a highly enriched AA fraction from a natural and renewable
source, with the advantage of being available in the TAG form. It is also feasible to scale up and could be
applied with alimentary purposes.
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The dusky grouper, Epinephelus marginatus (Lowe, 1834), is very attractive for human consumption and a
highly prized marine fish for the quality of their flesh. This makes it a very good candidate for intensive aqua-
culture because of their desirable taste, hardiness in a crowded environment and rapid growth efficient feed
conversion, and high market value. Successful commercial farming of grouper will depend on several factors,
mainly an acceptable muscle quality for consumers against free-living fish. one of the main quality indexes
in farmed fish for human consumption are the lipid amount and fatty acid (FA) profile stored in muscle, the
main edible fraction. Some n-3 and n-6 polyunsaturated FAs have been regarded as essential for human
health due to the role they play in the prevention and treatment of a wide variety of disorders. 

In this study, juvenile grouper (Epinephelus marginatus) with an average initial weight of 550 ± 0.100 g were
introduced in a cage-based fish farm (Acuisleta S.L, La Isleta del Moro, Almería, Spain) and fed with a com-
mercial diet with a total daily ration of 2% body-weight throughout the experiment. Fish were sampled (n=4)
in autumn and summer and used for determining fillet composition.

Cultured grouper have low muscle lipid content in relation to other marine species, in autumn was of 0.61%
in wet matter, increasing as fish grew in the farm to 1.47% in summer.  Analytical data showed that the most
abundant FAs were palmitic (PA, 16:0) among saturated FAs, oleic (oA, 18:1n-9) among monounsaturated
FAs and docosahexaenoic (DHA, 22:6n-3) among polyunsaturated FAs. When considering n series, there
was a clear predominance of n-3 that accounted almost twice the content of n-6.

In autumn, saturated and monounsaturated fatty acids (SFAs and MUFAs respectively) represented approxi-
mately 25 and 21% each of total fatty acid, reaching total polyunsaturated ones (PUFAs) a figure to 47%.
Among these, the most abundant were those of the n-3 series.  In summer, muscle content SFA increases to
28% and MUFA to 30% while total PUFA decreased to 38%.
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